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EXECUTIVE SUMMARY

E1.0 INTRODUCTION

This cleanup verification package (CVP) documents completion of remedial/removal

action for the soil column and below-grade structures of the 105-DR Large Sodium Fire

Facility (LSFF) (122-DR1 :2, 1 00-D-53/122-DR-1:4,132-DR-2/122-DR-1:5), the

S119-DR Exhaust Stack Sampling Building (100-D-64), and the 100-D-23 and

100-D-54 Dry Wells. These sites are located south of the 105-DR Reactor Building in

the 100-DR-2 Operable Unit in the 100-D Area of the Hanford Site in southeastern

Washington State.

The LSFF is a Resource Conservation and Recovery Act of 1976 (RCRA)-permitted

waste treatment, storage, and disposal (TSD) unit, which was operated from 1972 to

1986 under RCRA TSD Permit No. T-1 1. The LSFF was used to study the fire and

safety aspects associated with sodium and other alkali netal fires for application to

liquid metal reactors. The LSFF occupied the former supply/exhaust fan room of the

105-DR Reactor Building and used the 105-DR Reactor Building exhaust system, which

includes the 117-DR Filter Building, exhaust tunnels, exhaust stack, exhaust stack

sampling building, and exhaust stack sampling building drywell. The 105-DR Reactor

began plutonium production operations in 1950 and ceased operation in 1964. The

105-DR Reactor Building exhaust system began operations in 1960, and ceased

operations in 1964 in conjunction with the 105-DR Reactor. The exhaust system was

reactivated in 1972 for the LSFF.

Portions of the permitted LSFF TSD unit included in this CVP are the 117-DR Exhaust

Filter Building (100-D-53/122-DR-1:4), which also includes the downstream (post-filter)

tunnel between the filter building and the exhaust stack and the underground exhaust

tunnel between the 105-DR Building and the 117-DR Building (100-DR-1:2), and the

116-DR Exhaust Stack (132-DR-2/122-DR-I:5). In July 2003, remedial/removal action

activities removed the 117-DR Exhaust Filter Building (100-D-53/122-DR-1:4), the
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downstream (post-filter) tunnel, and the upper 0.9 m (3 ft) of the 116-DR Reactor

Exhaust Stack (132-DR-21122-D-1:5). With regards to LSFF subunit 122-D-1:2, the

underground tunnel between the 105-DR Building and the 117-DR Exhaust Filter

Building was removed in its entirety. The 315 and 316 exhaust plenums, commonly

referred to as the upper and lower exhaust tunnels, are also associated with the

122-D-1:2 subunit. Of these, the upper exhaust tunnel and approximately the top 0.9 m

(3 ft) of the lower exhaust tunnel were removed. The 119-DR Exhaust Stack Sampling

Building and two stack sampling building dry wells (100-D-23 and 100-D-54) were also

demolished and excavated as part of remedial/removal action activities in July 2003.

Note that four of the seven RCRA subunits of the LSFF (122-DR-i) were previously

closed out under the 105-DR Large Sodium Fire Facility Closure Plan (LSFF Closure

Plan) (DOE-RL 1995a) and are not discussed in this CVP. These subunits include the

exhaust fan room, smallfire room, large fire room, sodium handling room, and an office

area (122-DR-1:1); the gravel scrubber (122-DR- 1:3) the 116-DR-8 Crib and

associated piping (122-DR-1:6); and the outdoor storage area (122-DR-1:7).

Certification of closure of these LSFF TSD subunits is documented in the 105-DR Large

Sodium Fire Facility Soil Sampling Data Evaluation Report (WHC 1996) and in a

Washington State Department of Ecology letter regarding closure certification for

122-DR-I subunits 1, 3, 6, and 7 (Ecology 1996).

The LSFF Closure Plan deferred the remaining three LSFF TSD subunits (122-DR- :2,

122-DR1 :4, and 122-DR-1:5) to the Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA) process (EPA et al. 1998). Closure

of these three subunits under CERCLA is addressed in this CVP. The RCRA closure of

these subunits will be addressed in a separate RCRA closure document based on the

information in this CVP.

The 117-DR Exhaust Filter Building (1 00-D-53/122-DR-4:4) wasa reinforced-concrete

structure 20.7 m (68 ft) long, 11.9 m (39 ft) wide, and 10.4 m (34 ft) deep, with 2.4m

(8 ft) of the building above grade. The facility was connected to the 105-DR Reactor
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Building and the 16-DR Reactor Exhaust Stack by underground reinforced-concrete

exhaust ducts (the post-filter duct is included in the 122-DR-1:4 and the pre-filterduct is

included in the 122-DR-1:2). The aboveground portion of the 116-DR Stack

(132-DR-21122-DR-1 :5) was decommissioned in 1999. The 119-DR Exhaust Stack

Sampling Building (100-D-64) was a 33.4 m2 (360 ft2) single-story, pre-fabricated metal

structure on a concrete slab. While not part of the LSFF, the two dry wells (1 00-D-23

and 100-D-54) and the 119-DR Exhaust Stack Sampling Building were included in the

removal action.

The 100-D-23 Dry Well is shown on historical drawings to the south of the 119-DR Exhaust

Stack Sampling Building, but was not located during walkdown or excavation activities.

The dry well was likely removed during construction of the nearby gravel scrubber

(122-DR-1:3) in 1982. The 100-D-54 Dry Well was a 56-cm (22-in.)-diameter concrete

pipe with a depth of approximately 1.5 m (4.9 ft) and was likely constructed as a

replacerment to the 100-D-23 Dry Well. The 100-D-54 Dry Well was located southwest-

of the 119-DR Exhaust Stack Sampling Building.

Theiremediation and sampling requirements for the sites included in this CVP are

obtained from a combination of Decontamination and Decommissioning Project

documents. The requirements were obtained from the Engineering Evaluation/Cost

Analysis for the 105-DR and 105-F Reactor Facilities and Ancillary Facilities

(DOE-RL 1998b), Removal Action Work Plan for 105-DR and 105-F Building Interim

Safe Storage Projects and Ancillary Buildings (DOE-RL 2002b), 105-F/-DR Phase I/

Sampling and Analysis Plan (DOE-RL 1998a), Sampling and Analysis Plan for the

105-F and 105-DR Phase III Below-Grade Structures and Underlying Soils (Phase Ill

SAP) (DOE-RL 2000), and two addenda to the Phase Ill SAP. The addenda are the

Approved Decommissioning Projects Discussion Papers (BHI 2003b) and the

. 117-DR Exhaust Filter Building Proposed Additional Soil Sampling and 1720-HA Arsenal

Removal/Disposal Summary (BHI 2003a).
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Remedial action objectives and goals applicable to the sites included in this CVP are

obtained from a combination of regulatory documents. Objectives and goals for the

100-D-23 Dry Well are obtained from the Interim Action Record of Decision for the

100-BC-i, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2

100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units (Remaining

Sites ROD) (EPA 1999). The 1 00-D-54 Dry Well is, in the process of being included in

the Remaining Sites ROD through a draft Explanation of Significant Differences.

Objectives and goals for the components of the LSFF TSD unit.(the 117-DR Exhaust

Filter Building [100-D-53/122-DR- 1:4], the 116-DR Reactor Exhaust Stack

[1 32-DR-2/122-DR-1 :5] the pre-filter exhaust tunnel [122-DR-1:2]), as well as the

119-DR Exhaust Stack Sampling Building (100-D-64) are obtained from the Action

Memorandum, USDOE Hanford 100 Area National Priorities List (NPL) 105-F and

105-DR Reactor Buildings and Ancillawy Facilities (Action Memorandum) (EPA et al.

1998). The objectives and goals are also included in the Phase III SAP (DOE-RL 2000)

and the Remedial Design Report/Remedial Action Work Plan for the 100 Area

(RDR/RAWP) (DOE-RL 2002a), which is referenced in the Action Memorandum.

The remedial or removal action goals and objectives were established by the

U.S. Environmental Protection Agency (EPA) and the U.S. Department of Energy,

Richland Operations Office, in concurrence with the Washington State Department of

Ecology. For ease of discussion, the terminology of remedial action goals and

objectives are used throughout this CVP. Also for the purpose of this report, these sites

(LSFF TSD unit components, 119-DR Sampling Building, and dry wells) are collectively

referred to as the 117-DR facilities site throughout this CVP.

Based on consideration of the requirements of CERCLA and detailed analysis of

alternatives, the Tri-Parties have selected the removeldispose alternative under a rural-

residential land use scenario for the 117-DR facilities site. The selected action for the

117-DR facilities site included (1) excavating the site to the extent required to meet

specified soil cleanup levels, (2) disposing of contaminated excavation materials at the

Environmental Restoration Disposal Facility at the 200 Areas of the Hanford Site, and
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(3) backfilling the site with clean soil to average adjacent grade elevation. An additional

objective for structures includes the removal of the structure to a minimum of 0.9 m (3 ft)

below surface grade. Excavation was driven by remedial action objectives for direct

exposure, protection of groundwater, and protection of the Columbia River. For the

respective points of compliance, remedial action goals (RAGs) were established to

identify radionuclide and nonradionuclide contaminants of concern (COCs) and

contaminants of potential concern. Waste site CO~s for the 117-DR facilities site were

identified through process knowledge and are specified in the Phase Ill SAP

(DOE-RL 2000). The COC list was further refined and amended with the 117-DR Exhaust

Filter Building Proposed Additional Soil Sampling and 1720-HA Arsenal Removal!

Disposal Summary (BHI 2003a). The COCs consist of the following:

Americium-241

* Carbon-14

" Cesium-437

" Cobalt-60

* Europium-1 52

* Europium-1 54

* Europium-155

" Nickel-63

* Plutonium-238

* Plutonium-239/240

* Strontium-90

* Uranium-234

. Uranium-235

0 Uranium-238

* Arsenic

* Barium

* Cadmium

Total chromium

* Hexavalent chromium

* Lead

* Lithium

Mercury

* Selenium

e Silver

* Sodium.

Lithium and sodium were selected and included as COCs because they are identified as

potential contaminants for the LSFF TSD unit. Note that semivolatile organic

compounds (SVOCs) were initially identified as site COCs in the referenced addendum

(BHI 2003a). No SVOC constituents were detected at levels requiring evaluation.
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Low levels of polycyclic aromatic hydrocarbon compounds detected in some of the

samples are most likely from wood products or asphalt. Therefore, the SVOCs have

been eliminated as site COCs. The SVOC results are included in Appendix A.

E2.0 RESULTS

Site excavation and waste disposal are complete, and the exposed surfaces have been

sampled and analyzed to verify attainment of the RAGs. At the completion of the remedial

action, the total excavation was approximately 1,010 m2 (10,872 f) in area with an

approximate depth of 5 m (16.4 ft). Approximately 14,011 metric tons (15,412 tons) of

material from the site were disposed of at the Environmental Restoration Disposal Facility.

Results of the sampling, laboratory analyses, and data evaluations for the 117-DR facilities

site indicate that all remedial action objectives and goals for direct exposure, protection

of groundwater, and protection of the Columbia River have been met (see Table ES-1).

E2.1 DIRECT EXPOSURE SOIL CLEANUP STANDARDS'

E2.1.1 Radionuclides

The Action Memorandum (EPA et al. 1998), the Remaining Sites ROD (EPA 1999),

the Phase Ill SAP (DOE-RL 2000), and the RDR/RAWP (DOE-RL 2002a), developed,

in compliance with the "National Oil and Hazardous Substances Pollution Contingency

Plan" (40 Code of Federal Regulations 300), express the RAG for direct exposure to

radionuclides in terms of an allowable radiation dose rate above background

(i.e.; 15 mremlyr). The total dose rate above background, considering all radionuclide

COCs and pathways, was predicted from the RESidual RADioactivity (RESRAD) dose

assessment model (ANL 2002). The results indicate that the maximum dose rate

above background from the site is 1.20 rnremlyr and would occur at present (2003);
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this dose rate decreases to 1.26x 1Cr2 mrem/yr in 1,000 years. The estimated total dose
rate in 2018 is 2.72 x 10' mrem/yr. The 2018 date corresponds to the 30-year site

cleanup schedule of the Hanford Federal Facility Agreement and Consent Order

(Ecology et al. 1998), Total dose rate estimates never exceed the direct exposure RAG
of 15 mrem/yr above:background.

Although the RAG for radionuclides is expressed in terms of radiation dose, the CVP
also includes radionuclide excess lifetime cancer risk estimates as additional

information. The "National Oil and Hazardous Substances Pollution Contingency Plan"

(40 Code of Federal Regulations 300) presents a target range for residual risk of

1 o4 to 10-6. The RESRAD model calculated the total excess cancer risk for

radionuclides using EPA's Health Effects Assessment Summary Tables (H EAST)
(dated April 16, 2001, "Update of Radionuclide Carcinogenicity Slope Factors,"

available on the Internet at www.epa.gov/radiation/heast). Because of radioactive

decay, the risk associated with radionuclides decreases over time. Based on RESRAD

results, the excess lifetime cancer risk is largest (4.26 x 105) at present (2003), and

decreases to 2.73 x 10" in 1,000 years. The estimated excess cancer risk due to

radionuclides in 2018 is 5.70 x 106.

E2.1 2 Nonradionuclides

The nonradionuclide COCs for this site are arsenic, barium, cadmium, chromium

hexavalent chromium, lead, lithium, mercury, selenium, silver, and sodium. The

concentrations of these COs are below RAGs for direct exposure. There are no

specific cleanup criteria for lithium, sodium, lithium carbonate, or sodium carbonate.

The lithium and sodium concentrations (assumed to represent the concentration of

lithium carbonate and sodium carbonate) in soil and of the remaining below-grade

concrete tunnel structure are below the Washington State dangerous waste toxicity

criteria of 100,000 mg/kg for lithium carbonate and 10,000 mg/kg for sodium carbonate

(WAC 173-303-100). In addition, the lithium and sodium values detected in four

ES-8



- CVP-2003-00018
Rev. 0

discrete soil samples collected beneath the LSFF RCRA TSD unit exhaust duct are

consistent with background levels detected in Hanford soils (DOE-RL 1996).

With respect to noncarcinogenic risk, the individual and cumulative hazard quotients for

COCs with noncarcinogenic effects are below the corresponding RAG (a hazard

quotient of 1.0 in all cases). With respect to carcinogenic risk, the excess lifetime

cancer risk estimate was not calculated for the individual carcinogenic COCs (arsenic,

cadmium, and hexavalent chromium) because their residual soil concentrations were

either below background or laboratory detection limits. The individual and total excess

cancer risk limits (1 x 106 and 1 x 10 5, respectively) are met.

E2.2 PROTECTION OF GROUNDWATER AND THE RIVER

E2.2. Radionuclides

All radionuclide RAGs for protection of groundwater and the Columbia River have been

met. The estimated radionuclide dose rate via the groundwater and river pathways is

below the RAG of 4 mrem/yr for beta and gamma emitters. Because the RESRAD

model predicts that the nonuranium alpha emitters will not reach groundwater within

1,000 years, the drinking water standards for alpha emitters have been met based on

the more stringent of the maximum contaminant level or 1/25th of the derived

concentration guidelines from DOE Order -5400.5.

E2.2.2 Nonradionuclides

Based on comparison with groundwater and river protection RAGs, cleanup verification

results indicate that the residual concentrations of the nonradionuclides are protective of

groundwater and the Columbia River. The lithium and sodium concentrations (assumed

to represent the concentration of lithium carbonate and sodium carbonate) in soil and of

the remaining below-grade concrete tunnel structure are below the Washington State

dangerous waste toxicity criteria of 100,000 mg/kg for lithium carbonate and
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10,000 mg/kg for sodium carbonate (WAC 173-303-100). In addition, the lithium and

sodium concentrations detected in soil are consistent with background levels detected

i n Hanford soils (DOE-RL 1996).

E3.0 WASTE SITE RECLASSIFICATION

The 117-DR facilities site meets cleanup standards and has been reclassified as

"interim closed out" in accordance with the Hanford Federal Facility Agreement and

Consent Order (Ecology et al. 1998) and the Waste Site Reclassification Guideline

TPA-MP-14 (RL-TPA-90-0001) (DOE-RL 1998c). A copy of the waste site

reclassification form is included as Attachment ES-1.
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Attachment ES-1. Waste Site Reclassification Form.

Date Submitted: Operable Unit(s): 100-DR-2 Control Number:
01127104 2003-(53

Waste Site ID: 100-D-53 (122-DR-1:2, 122-DR-1:4),
132-DR-2 (122-DR-1:5), 100-1-64,100-D-23,100-0-54 Lead Agency: Ecology

Origiatol
K J. Koegler Type of Reclassification Action:

Phone: 373-1628 Rejected 1
Closed Out 0
Interim Closed Out 0
No Action D.

This form documents agreement among the parties listed below authorizing classification of the subject unit as rejected,
interim closed out, closed out or no action and authorizing backfill of the site, if appropriate. Final removal from the
National Priorities List of no action or closed-out sites will occur at a future date.

Description of current waste site condition:

Remedial action at this site has-been performed in accordance with remedial action objectives and goals established by
the U.S. Environmental Protection Agency and the U.S. Departmentof Energy, Richland Operations Office, in
concurrence with the Washington State Department of Ecology (Ecology). The selected remedial action involves
(1) excavating the site to the extent required to meet specified soil cleanup levels, (2) disposing of contaminated
excavation materials at the Environmental Restoration Disposal Facility at the 200 Area of the Hanford Site, and
(3) backflling the site with clean soil to adjacent grade elevations. An additional objective applicable to structures is
removal to a minimum of 0.9 m (3 ft) below surrounding grade. The CERCLA excavation and disposal activities have
been completed.

A Certification of Closure shall be prepared for the Large Sodium Fire Facility (LSFF) treatment storage, and disposal.
(rSD) unit (TSD No. T-1 -1) by an independent professional engineer and submitted to Ecology. A Certification of
Closure Acceptance Letter, signed by Ecology, shall be issued for the reclassification control number for this waste site
to document completion of the RCRA TSD closure.

Basis f- orreclassification: The 117-DR Exhaust Filter Building and exhaust tunnels (100-D-53/122-DR-1:2 and
122-DR-1:4), the 116-DR Exhaust Stack (132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack Sampling Building
(100-Z-64), and the 100-D-23 and 100-D-54 Dry Wes waste sites have been remediated to meet the cleanup
standards/removal action goals/remedial action goals/performance standards specified by the Action Memorandum,
USDOE Hanfdrd 100 Area National Priorities List (NPL) 105-F and 105-DR Reactor Buildings and Ancillary Facilities,
Hanford Site, Benton County, Washington, U.S. Environmental Protection Agency, Region 10 Seattle, Washington; and
the Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-Z 100-LU-6; and 200-CW-3 Operable Units, Hanford Site, Benton
County, Washington, U.S. Environmental Protection Agency, Region 10, Seattle, Washington. lKemedial actions were
performed so as to allow rural-residential land use and to protect groundwater and the Columbia River. The basis for
reclassification is described in detail in the Cleanup Verification Package for the 105-DR Large Sodium Fire Facility
f122-DR-I:Z 100-D-53/122-DR-1:4, 132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack Sampling Building (100-D-64)
and the 100-D-23 and 100-D-54 Dry Wells (CVP-2003-00018), Bechtel Hanford, Inc., Richland, Washington.

The cleanup verification package/closure report does not demonstrate the acceptability of unrestricted access to deep
zone soils (i.e., below 4.6 m [15 f]}); therefore, institutional controls to prevent uncontrolled drilling or excavation into
deep zone soils are required.

H. E. Bson -
RL Manager a re Date

F. W. Bond
Ecology Project Manager Signature Date

NA
EPA Project Manager Signature Date
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this cleanup Verification package (CVP) is to document that the former
105-DR Large Sodium Fire Facility (LSFF) (122-DR-1:2, 1 00-D-53/122-DR-1:4,
132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack Sampling. Building (100-D-64), and
the 100-0-23 and 100-D-54 Dry Wells (herein referred to as. the 117-DR facilities site)
were remediated in accordance with the applicable regulatory documents. Remedial
action objectives and goals applicable to the sites included in this CVP are obtained
from a combination of regulatory documents. Objectives and goals for the 1 00-D-23
Dry Well are obtained from the Interim Action Record of Decision for the 100-BC-1,
100-BC-2, 100DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1,
100-KR-2, 100-I -2, 100-IU-6, and 200-CW-3 Operable Units (Remaining Sites ROD) -
(EPA 1999). The 100-D-54 Dry Well is in the process of being included in the
Remaining Sites ROD through a draft Explanation of Significant Differences. Objectives
and goals for the components of the LSFF treatment, storage, and disposal (TSD) unit
(117-DR Filter Exhaust Building [100-D-53/122-DR- :4], 116-DR Reactor Exhaust Stack
[1 32-DR-2/122-DR- 1:5], the pre-filter exhaust tunnel [122-DR-i:2]), as well as the
119-DR Exhaust Stack Sampling Building (100-D-64) ate obtained from the Action
Memorandum, USDOE Hanford 100 Area National Priorities List (NPL) 105-F and
105-DR Reactor Buildings and Ancillary Facilities (Action Memorandum)
(EPA et al. 1998).

These documents provide the U.S. Department of Energy, Richland Operations Office the
authority, guidance, and objectives to conduct this remedial/removal action. The preferred
remedy specified in the Remaining Sites ROD (EPA 1999) and the Action Memorandum
(EPA et al. 1998) and conducted for the 117-DR facilities site was excavation and
treatment as necessary, and disposal of contaminated materials at the Environmental
Restoration Disposal Facility (ERDF). The action includes removal of structures to a
minimum of 0.9 m (3 ft) beneath surrounding grade.

1.2 DOCUMENT ORGANIZATION

The cleanup verification evaluation is presented in the following sections:

Section 2.0 Site Description and Supporting Information
* Section 3.0 Summary of Remedial Action Objectives and Goals
* Section 4.0 Remedial Action Field Activities
e Section 5.0 Cleanup Verification Data Evaluation
* Section 6.0 Evaluation of Remedial Action Goal Attainment
* Section 7.0 Radionuclide Risk Information.
* Section 8.0 Statement of Protectiveness
* Section 9.0 References
* Section 10.0 Bibliography.. -
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The main text is supported by the following appendices:

* Appendix A Summary of Verification Soil Sampling and Analytical Results
* Appendix B Data Quality Assessment
* Appendix C RESRAD Input Parameters and Calculation Brief Excerpts.

2.0 SITE DESCRIPTION AND SUPPORTING INFORMATION.

2.1 SITE HISTORY

The LSFF is located at the south end of the 105-DR Reactor Building in the
100-DR-2 Operable Unit in the 100-D Area of the Hanford Site in southeastern
Washington State (Figure 1). The components of the LSFF included in this CVP are
referred to as the 117-DR facilities site, and consist of the soil column and below-grade
structures of the 105-DR LSFF (122-DR-1:2, 100-D-53/122-DR-1:4, 132-DR-2/
122-DR-1:5), the 119-DR Exhaust. Stack Sampling Building (100-D-64), and the
100-D-23 and. I 00-D-54 Dry Wells.

The LSFF is a Resource Conservation and Recovery Act of 1976 (RCRA)-permitted
waste TSD unit, which was operated from 1972 to 1986 under RCRA TSD Permit
No. T-1-1. The LSFF was used to study the fire and safety aspects associated with
sodium and other alkali metal fires for application to liquid metal reactors. The LSFF
occupied the former supply/exhaust fan room of the 105-DR Reactor Building and used
the 105-DR Reactor Building exhaust system, which includes the 117-DR Filter
Building, exhaust tunnels, exhaust stack, exhaust sack sampling building, and exhaust
stack sampling building drywell. The 105-DR Reactor began plutonium production
operations in 1950 and ceased operation in 1964. The 105-DR Reactor Building
exhaust system began operations in 1960, and ceased operations in 1964 in conjunction
with the 105-DR Reactor. The exhaust system was reactivated in 1972 for the LSFF.

Portions of the permitted LSFF TSD unit included in this CVP (referred to as the
117-DR facilities site) are the 117-DR Exhaust Filter Building (100-D-53/122-DR-1:4),
which also includes the downstream (post-filter) tunnel between the filter building and
the exhaust stack and the underground exhaust tunnel between the 105-DR Building
and the 117-DR Building (100-DR-1:2), and the 116-DR Exhaust Stack (132-DR-2/
122-DR-1:5). In July 2003, remedial/removal action activities removed the
117-DR Exhaust Filter Building (100-D-53/122-DR-1:4), the downstream (post-filter)
tunnel, and the upper 0.9 m (3 ft) of the 116-DR Reactor Exhaust Stack (132-DR-2/
122-D-1:5). With regards to LSFF subunit 122-D-1:2, the underground tunnel between
the 105-DR Building and the 117-DR Exhaust Filter Building was removed in its entirety.
The 315 and 316 exhaust plenums, commonly referred to as the upper and lower exhaust
tunnels, are also associated with the 122-D-1:2 subunit. Of these, the upper exhaust
tunnel and approximately the top 0.9 m (3 ft) of the lower exhaust tunnel were removed.
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Figure 1. Hanford Site.Map and 117-DR Site Plan.
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The 119-DR Exhaust Stack Sampling Building (100-D-64), and two stack sampling
building dry wells (1 00-D-23 and 1 00-D-54) were also demolished and excavated as
part of remedial/removal action activities in July 2003.

Note that four of the seven RCRA subunits of the LSFF (122-DR-1) were previously
closed out under the 105-DR Large Sodium Fire Facility Closure Plan (LSFF Closure
Plan) (DOE-RL 1995a) and are not discussed in this CVP. These subunits include the
exhaust fan room, small fire room, large fire room, sodium handling room, and an office
area (122-DR-1:1); the gravel scrubber (122-DR-1:3); the 116-DR-8 Crib and
associated piping (122-DR-1:6); and the outdoor storage area (122-DR-1:7).
Certification of closure of these LSFF TSD subunits is documented in the 105-DR Large
Sodium Fire Facility Soil Sampling Data Evaluation Report (WHC 1996) and in a
Washington State Department of Ecology (Ecology) letter regarding closure certification
for the 122-DR-I subsites 1, 3, 6, and 7 (Ecology.1996).

The LSFF Closure Plan deferred the rermaining three LSFF TSD subunits (122-DR-I:2,
122-DR-1:4, and 122-DR-1:5) to the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) process (EPA et al. 1998). Closure
of these three subunits under CERCLA is addressed in this CVP. The RCRA closure of
these. ubnits will be addressed in a separate RCRA closure document based on the
information in this CVP.

The 117-DR Exhaust Filter Building- (1 00-D-53/122-DR-1:4) was a. reinforced-concrete
structure 20.7 m (68 ft) long, 11.9 m (39 ft) wide, and 10.4 m (34 ft) deep, with 2.4 m
(8 ft) of the building.above grade. The facility was connected to the 105-DR Reactor
Building and the 116-DR Reactor.Exhaust Stack by underground reinforced-concrete
exhaust ducts (the post-filter duct -is included in 122-DR-1:4 and the pre-filter duct is
included in 122-DR-1:2). The aboveground portion of the 116-DR Stack (132-DR-2/
122-DR-1:5) was decommissioned in 1999. The 119-DR Exhaust Stack Sampling
Building (I00-D-64) was a 33.4 m2 (360 f&) single-story,pe-fabricated metal structure
on a concrete slab. The two dry wells (100-D-23 and. I00-D-54) and the 119-DR Exhaust
Stack Sampling Building were included in the removal action.

The 100-D-23 Dry Well is shown on historical drawings to the south of the 119-DR Exhaust
Stack Sampling Building, but was not located during walkdown or excavation activities.
The dry well was likely removed during construction of the nearby gravel scrubber
(122-DR-1:3)in 1982. The 100-D-54 Dry Well was a 56-cm (22-in.)-diameter concrete
pipe with a depth of approximately 1.5 m (4.9 ft) and was likely constructed as a
replacement to the 100 D-23 Dry Well. The 100-D-54 Dry Well was located southwest
of the 119-DR Exhaust Stack Sampling Building.
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2.2 SUBSURFACE CONDITIONS

The soil column underlying the waste site and extending to groundwater consists of
materials belonging to the Hanford and Ringold Formations. The shallower Hanford
formation consists predominantly of medium-dense to dense sand and.gravel, with
varying amounts of silt and cobbles. The underlying Ringold Formation consists of
dense; well-cemented gravels with sand and silt interbeds. The Hanford-Ringodd
contact is approximately 13.1 to 16.8 m (50 to 55 ft) below the surface grade level. The
long-term groundwater level beneath the site is estimated at North American Vertical
Datum 1988 (NAVD88) El. 118.6 m (389.1 ft) foranalysis purposes, based on historical
and current information from adjacent groundwater wells. The depth to groundwater is
estimated to be 19.9 m (65.3 ft) beneath the floor of the excavation and 24.5 m (80.4 ft)
beneath surface grade level. Groundwater elevations in adjacent wells are influenced
by the nearby Columbia River and other factors such as atmospheric pressure.

2.3 CONTAMINANTS OF CONCERN

For the respective points of compliance, remedial action goals (RAGs) were established
to identify radionuclide and nonradionucide contaminants of concern (COCs) and
contaminants of potential concern.aste site CO~s for the 117-DR facilities site were
identified through process knowledge and are specified in the Sampling and Analysis
Plan for the 105-F and 105-DR Phase .ii Below-Grade Structures and Underlying Soils
(phase Ill SAP) (DOE-RL 2000). The COC list was further refined and amended with
the 117-DR Exhaust Filter Building Proposed Additional Soil Sampling and
1720-HA Arsenal RemovaL/Disposal Summary (BHI 2003a) The COCs consist of
the following-:-

* Anericium-241 . Arsenic
* Carbon-14. Barium
* Cesium-137 * Cadmium,
. Cobalt-60 * Total chromium
* Europium-1 52. 1Hexavalent chromium
* Europium-154 * Lead
* Europium-455 . Lithium
* Nickel-63 * Mercury
& Plutonium-238 * Selenium
* Plutonium-2391240 * Silver

- * Strontium-90 * Sodium.
.Uranium-234

* Uranium-235
- Uranium-238
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The COCs specified in the Phase Ill SAP for the LSFF are lithium carbonate and
sodium carbonate. There are no specific analytical methods for lithium carbonate and
sodium carbonate. Lithium and sodium were analyzed as metals and assumed to
represent the lithium carbonate and sodium carbonate concentrations.

- -Note that semivolatile organic compounds (SVOCs) were initially identified as site
COCs in the referenced addendum (BHI 2003a). No SVOC constituents were detected

- at levels requiring evaluation. Low levels of polycyclic aromatic hydrocarbon
compounds detected in some of the samples are most likely from Wood products or
asphalt. Therefore, the SVOCs have been eliminated as site COCs. The SVOC results
are included in Appendix A.

3.0 SUMMARY OF REMEDIAL ACTION OBJECTIVES AND GOALS

3.1 REMEDIAL ACTION OBJECTIVES

Remedial/removal action or closure objectives were established in multiple documents
for the sites included in this CVP Objectives for the I 0O-D-23 Dry Well are from the
Remaining. Sites ROD (EPA 1999). The 100-D-54 Dry Well is in the process to be
included in the Remaining Sites ROD through a draft Explanation of Significant
Differences. Objectives and goals for the components: of the LSFF TSD unit
(117-DR Filter Exhaust Building [1 00-D-53/122-DR- :4], 116-DR Reactor Exhaust Stack
[1 32-DR-2/122-DR-1:5].. and the pre-filter exhaust tunnel [122-DR-1I:21), as well as the
119-DR Exhaust Stack Sampling Building (1 00-D-64) are from the Action Memorandum
(EPA et al. 1998). -The objectives and goals are also included in the Phase Ill SAP
(DO E-RL 2000) and the Remedial Design Report/Remedial Action Work Plan for the
100 Area (RDR/RAWP) (DOE-RL 2002a) which are defined in the Action Memorandum.

The remedial or removal action goals and objectives were established by the
U.S. Environmental Protection Agency EPA) and the U.S Department of Energy
Richland Operations Office, in concurrence With Ecology. For ease of discussion, the
terminology of remedial action goals and objectives are used throughout this CVP. For
a detailed discussion of the remedial action objectives (RAOs), see the documents
referenced above.

3.2 REMEDIAL ACTION GOALS

RAGs are the specific numeric goals against which the cleanup verification data are
evaluated in order to demonstrate attainment of the RAOs. The RAGs were
developed to support a rural-residential exposure scenario. This scenario only
involves exposures to soils less than 4.6 m (15 ft) deep. In the rural-residential
scenario, an individual is assumed to live for 30 years in a residence built on the waste
site and to spend 60% of his or' her time indoors, 20% outdoors, and 20% offsite.
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The scenario assumes a portion of the residents time is spent in the basement of the
home. It further assumes that he or she consumes crops, meat, and milk from plants
and animals raised on the waste site, and consumes fish from a pond downgradient
from the waste site.

Residual (post-cleanup) contaminant concentrations in the shallow zone (i.e., less than
- 4.6 m [15 ft]) are assumed for the soils in which crops are raised and on which animals

providing meat and milk are raised. Water used by the resident for drinking, showering,
watering livestock, and for fish production is assumed to be taken from groundwater
derived from surface water that has infiltrated through the soil column at the site. The
scenario for sites with residual contamination in the deep zone (i.e., greater than 4.6 m
[15 ft]) assumes institutional controls against uncontrolled drilling or digging into deep
zone soils. A more detailed description of the rural-residential scenario and how it is
applied, is provided in the RDR/RAWP (DOE-RL 2002a).

The contaminant-specific RAGs applicable to the 117-DR facilities site are listed in
Table 1.

3.2.1 Direct Exposure RAGs

Under the rural-residential scenario, direct exposure RAGs are applicable to soils that
are less than 4.6 m (15 ft) below ground surface (shallow zone s6il8). Direct exposure
RAGs are listed in Table I and summarized below.

* Radionuclide COCs: For radionuclide COCs in the shallow zone (all pathways)
and in the deep zone (water-dependent pathways); meet a 15 mrem/yr above

-background total dose rate (this RAG must be met for 1,000.years).

Nonradionuclide COCs:

- Hazard quotient of less than 1.0 for noncarcinogenic contaminants.

Excess cancer risk of less than 1 x 14for individual carcinogenic contaminants.

Cumulative excess cancer risk of less than 1 x 10

Cleanup verification sample results pass the Washington Administrative Code
(WAC) 173-340-740(7)(e) (Model Toxics Control Act Cleanup Regulation) three-
part test.
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Table i. Summary of Remedial Action Goals.
Groundwater Columbia River

COCs Direct Exposure RAG Protection RAG Protection RAG
- -__ (pCiIL9_

- --_Radionuclides

Carbon-14
Cesium-I 37
Cobalt-60

Europium-S? 4 mrem/yr 4 mrem/yr
Europium-I5. ~(cumulative) (cumulative)

Europium-155
Nickel-63 15 mtem/yr

Americium-241 (cumulative) 4 .2a
Plutonium-238 .68 1 t

Plutonium-2391240 12 1.2
Strontium-90c -
Uranium-234
Uranium-235 21.2e 21.28
Uranium-238

Soil RAG for Soil RAG for Columbi
Cmg/kg) Groundwater Protection River Protection

)(mglg) (n kg)
Nonradionuclides

Arsenic 20 20' 20'
Barium" 5,600 - -132 224

Cadmium 8, 13.9' 0 8I1 0.81t
Chroiniurh (total) 86,000g 18.5 18.5 -

Hexavalent chromium 2.111, 400 3  2
Lead 353' 10.2 10. 2

Lithium NA -NA NA
Mercury 24" 0.33' 0.33

Selenium 400 i 0.78
Silver 4009 0.73'

Sodium NA NA NA
'Lookup values based on individual radionuclide 4 mremlyr dose rate equivalents for beta and gamma emitters per
National Drinking Water Standards are presented in the RDR/RAWP (DOE-RL 2002a). Nonuranium alpha emitters must
meet drinking water standards for alpha emitters based on the more conservative of the 15 pCIIL maximurn ontaminant.
level (MCL) or 1125th of the derived concentration guidelines from DOE Order 5400.5.
bfndividual radionuclide lookup values corresponding to a 15 mrem/yr dose rate are presented in the RDR/RAWP (DOE-RL 2002a4
tStrontiun-9o also contributes to the 4 mrem/yr (cumulative) for groundwater and river protection.dPworiulgated groundwater protection standard. . ... .
0Since the time of Remaining Sites ROD (EPA 1999) signature, the EPA has promulgated an MCL of 30.Pg/L for total
uranium (65 Federal Register 76708). Based on the isotopic distribution of uranium in the 100 Areas, the 30 pg/L MCL
corresponds to 21.2 pCi/L (BHI 2001).
'The Washington Administrative Code (WAC) 173-340-740(3) Method B direct exposure soil value, "100 times groundwater
cleanup," and/or 100 times dilution attenuation factor (DAF) times surface water protection soil values are less than
Washington State or Hanford Site soil background concentrations; therefore, background values are used as the soil RAG.
9WAC 173,340-740(3) Method B noncarcinogenic cleanup limit.
hSoil RAG based on 100 times DAF times surface water quality standard (DOE-RL 2002a).
'WAc 173-340-750(3) Method B carcinogenic cleanup limit based on inhalation exposure pathway.
'Calculation of Hexavalent Chromium Carcinogenic Risk, 01 OOX-CA-V0031 (BHI 2000).
kSoil RAG based on "100 times groundwater cleanup" rule (DOE-RL 2002a).
Value is based on EPA's Integrated Exposure Uptake Biokinetic Model for lead in children (EPA 1994).
NA = not applicable. Remedial action goals for these constituents are not available.
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3.2.2 Groundwater and River Protection

Groundwater and river protection RAGs are applicable to all vadose zone soils (shallow
and deep zone soils). For this CVP, river protection and surface water protection are
synonymous, since the Columbia River is the only surface water in proximity to the
Hanford Site. The term river protection is used throughout this CVP. The groundwater
and river protection RAGs are listed in Table I and summarized below.

* Beta- and gamma-emitting radionuclide COCs: Meet National Primary Drinking
Water Regulations" (40 Code of Federal Regulations [CFR] 141.66) dose rate
standards (4 mrem/yr total body or organ dose rate) for a period of 1,000 years
starting from site cleanup, Meet individual COC RAGs, as. applicable.

* Alpha-emitting radionuclide COCs: Meet drinking water standards for nonuranium
alpha-emitting radionuclides based on a limit of 15 pCiIL or 1/25th of the derived
concentration guide per DOE Order 5400.5. For the 117-DR facilities site, there are
three nonuranium alpha-emitting COCs (americium-241, plutonium-238, and,
plutonium-239/240). The maximum total contaminant level for uranium is 30 pg/Las
promulgated by the EPA on December 7, 2000 (65 Federal Register 76708).

* Nonradionuclide COCs: Meet the individual RAGs listed in Table 1 (calculated
using the WAC 173-340-740[3]a][ii]"100 times rule") and pass the-
WAC 173-340-740(7)(e) three-part test, or demonstrate by site-specific modeling
that residual contaminant levels do not pose an unacceptable threat to groundwater
or the river for 1,000 years (i.e., residual soil levels do not have the potential to
exceed groundwater or river water RAGs).

4.0 REMEDIAL ACTION FIELD ACTIVITIES

Remediation and sampling requirements for the sites included in this CVP are obtained
from a combination of Decontamination and Decommissioning (D&D) Project
documents. The requirements were obtained from the Engineering Eva luation/Cost
Analysis for the 105-DR and 105-F Reactor Facilities and Ancillary Facilities (DOE-RL
1 998b), Removal Action Work Plan for 105-DR and 105-F Building Interim Safe Storage
Projects and Ancillary Buildings (DOE-RL 2002b), 105-F/-DR Phase 11 Sampling and
Analysis Plan (DOE-RL 1998a), Phase II SAP (DOE-RL 2000), and, two addenda to the
Phase Ill SAP. The addenda are the Approved Decommissioning Projects Discussion
Papers (BHI 2003b) and the 117-DR Exhaust 'Filter Building Proposed Additional Soil
Sampling and 1720-HA Arsenal Removal/Disposal Summary (BH 2003a).
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4.1 EXCAVATION AND DISPOSAL

Remedial action at the 117-DR facilities site was conducted in July 2003, as D&D
activities removed the 117-DR Exhaust Filter Building and exhaust tunnel structures.
Excavation of the site involved removal of the structure and slab floor, and removal of
underlying soil to a depth of approximately 4.6 m (15 ft) in an area of approximately
1,010 m2 (10,872 if2). The elevation of the bottom of the excavation was approximately
138.5 m (454.4 ft). Approximately 14,011 metric tons (15,412 tons) of contaminated
materials were transported and disposed of at ERDF.

In addition, the upper 0.9 m (3 ft) of the 116-DR Reactor Exhaust Stack (1 32-DR-2/
122-D-1:5) foundation and approximately the top 0.9 m (3 ft) of the lower exhaust tunnel

*(122-D-1:2) were removed.

The pre- and post-remediation site plans presented in Figure 2 show the site before
D&D activities and after D&D and excavation. The sample design boundary in the post-
remediation drawing reflects the shape of the excavation footprint. Note that the
removal activities associated with the upper and lower exhaust tunnels (315 and
316 plenums) were conducted as part of the 105-F Interim Safe Storage (ISS)/removal
action and were not included in the boundary of the sample design shown in Figure 2.
Cleanup verification of the radionuclide and other CERCLA contaminants associated
with the remaining lower exhaust tunnel is included'in Cleanup Verification Package for
the 1.18-DR-2:2, 105-DR Reactor Below-Grade Structures and Underlying Soils, and the
100-D-49:4 Reactor Cooling Water Effluent Underground Pipeline (BHI 2004a). The
remaining portion of the lower exhaust tunnel is included in this CVP to demonstrate
cleanup verification (based on historical data) for the RCRA contaminants (i.e., sodium
and lithium).

4.2 FIELD SCREENING

Field screening was used to guide the excavation and quickly assess the presence and
level of radiological contamination. Field screening for the 117-DR facilities siteincluded
using a radiological data mapping system survey. The radiological mapping survey was
performed on more than.50% of the site excavation surface area.. All survey
measurements were less than two times the background value.

4.3 VARIANCE SAMPLING AND ANALYSIS

- Variance analysis was performed following field screening. The variance analysis
quantifies the variability of residual contamination. This information was used to
determine the site-specific number of final cleanup verification samples to be collected.
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Figure 2. Pro- and Post-Remediation Site Plans.
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Variance sampling and testing was performed in August 2003 for the 117-DR facilities
site using the 100 Area Remedial Action Sampling and Analysis Plan (100 Area SAP)
(DOE-RL 2001) and the Instruction Guide for Remediation of the 100 Areas Waste Sites
(BHI 2003c). Variance analysis was performed for the shallow zone unit. A total of
24 variance samples were collected from the 117-DR facilities site. Variance samples
were collected from the locations shown in the sample design calculation brief
(Appendix C).

The results of the variance analysis indicated that the number of verification samples to
be taken was less than the default number of four, therefore, four final verification samples
were collected from the shallow zone decision unit. In addition, the default number of
three final verification samples were collected from the deep zone decision unit.

4.4 CLEANUP VERIFICATION SAMPLING AND ANALYSIS

Final cleanup verification samples were collected following variance sampling. Cleanup
verification sampling was conducted on August 8, 2003. Each verification sample was a
composite formed by combining soil collected at four randomly selected nodes within
each sampling area. The final verification samples were submitted to offsite laboratories
for analysis using EPA-approved analytical methods, as required per the 100 Area SAP
(DOE-RL 2001). The sample design methodology and sample location figure is
presented in the calculation briefs for variance analysis and sample design in Appendix C.

The 117-DR facilities site excavation decision units, as shown on the sample design
figure, are a function of the applicable RAGs (Section 3.2, "Remedial Action Goals")..
The direct exposure, groundwater protection, and river protection RAGs are applicable
to soils within 4.6 m (15 ft) of the ground surface. This soil zone is referred to as the
shallow zone. The groundwater protection and river protection RAGs are applicable to
soils greater than 4.6 m (15 ft) below the ground surface. This soil zone is referred to
as the deep zone.

The 117-DR facilities site consisted of one shallow zone decision unit and one deep
zone decision unit. The shallow zone decision unit was divided into four sampling
areas. One composite cleanup verification sample was collected from each sample
area. The deep zone decision unit was divided into three sampling areas. One
composite cleanup verification sample was collected from each sample area. The
sample area and location for this site is documented in the sample design calculation
brief included in Appendix C.

As described in Section 4.3, the required number of composite samples for each
decision subunit in the shallow zone was less than the default number of four composite
samples, as specified in the 100 Area SAP (DOE-RL 2001) (excluding the quality
assurance/quality control samples).
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During these recent sampling activities for the LSFF, verification samples were not
collected from the remaining portions of the lower exhaust tunnel (122-D-1:2) or
116 DR Exhaust Stack (1 32-DR-2/122-DR-1:5). The 116-DR Exhaust Stack foundation
was removed to a minimum of 0.9 m (3 ft) below the surrounding grade and, based on
process history, was determined to be uncontaminated. -A radiological mapping survey
was performed for the shallow zone soil surface around. the 116-DR Exhaust Stack
foundation. Additional discussion is included in Section 5.3.

Verification samples were, however, collected from the remaining lower exhaust tunnel
(122-D-1:2) during the 105-DR Reactor ISSlremoval action activities. These samples
were analyzed for the CERCLA contaminants, including radionuclides and some metals,
but were not analyzed for the RCRA contaminants (i.e., sodium and lithium). The data
indicated low levels of CERCLA contaminants. Cleanup verification of the remaining
portion of the lower exhaust tunnel for the CERCLA contaminants is included in BHI
(2004a). Cleanup verification of the remaining portion of the lower exhaust tunnel for
sodium and lithium is based on historical data using the summarization ir Section 5.3,
and detailed in Proposed Closure Path for the Remaining Portion of the 105-DRALSFF
Exhaust Tunnel (BHI 2004b). A copy of this document is included in Appendix D.

4.5 TSD VERIFICATION SAMPLING AND ANALYSIS

In addition to the cleanup verification samples described above, four discrete soil
samples were collected from well-spaced locations along the footprint of the former
LSFF exhaust duct. The sample design figure is shown on page C-73 of Appendix C.
As directed in the Phasell SAP (DOE-RL 2000), these soil samples were analyzed for
lithium and sodium only and are intended for closure of the RCRA TSD unit. There are
no specific analytical methods for lithium carbonate. and sodium carbonate. Lithium and
sodium were analyzed as metals and assumed to represent the lithium carbonate and
sodium carbonate concentrations. A split sample was collected from location I for
separate analysis by Ecology.

As described in the Phase IlIl SAP, these four samples were collected from biased
sample locations and are not a part of the verification sample design prescribed by the
100 Area SAP (DOE-RL 2001). The results of the four discrete samples will be.
discussed separately from the verification samples.
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5.0 CLEANUP VERIFICATION DATA EVALUATION

This section presents the evaluation and modeling of the cleanup verification data for
comparison with the data quality criteria and RAGs.

5.1 DATA QUALITY ASSESSMENT PROCESS

A data quality assessment (DQA) is performed to compare the verification sampling
approach and resulting analytical data with the sampling and data quality requirements
specified by the project objectives and performance specifications.

The DQA for the 117-DR facilities site determined that the data are of the right type,
quality, and quantity to support site verification decisions within specified error
tolerances. All analytical data were found to be acceptable for decision-making
purposes. The evaluation verified that the sample design was sufficient for the purpose
of clean site verification and closure of the RCRA TSD unit. The cleanup verification
sample analytical data are stored in the Hanford Environmental Information System and
are summarized in Appendix A. The detailed DQA is presented in Appendix B.

5.2 CONTAMINANTS OF CONCERN 95% UPPER CONFIDENCE LIMIT

The primary statistical calculation to support cleanup verification is the 95% upper
confidence limit (UCL) on the arithmetic mean of the data. The 95% UCL values for
each COC are computed for each decision unit (e.g., for the shallow and deep zones,
as appropriate). Prior to calculating the 95% UCL, the individual sample results are
reviewed and, as appropriate, adjusted per the 100 Area SAP (DOE-RL 2001). This
process is summarized below. Verification sampling summary statistics (95% UCL
values) are listed in Table 2. Individual sample cleanup verification results are
presented in Appendix A. Statistical calculations are presented in the cleanup
verification 95% UCL calculation brief (Appendix C).

0 Radionuclides: The laboratory-reported value is used in the calculation of the 95%
UCL. In cases where the laboratory does not report a value for data qualified with a
"U" (i.e., less than the detection limit), half of the minimum detectable activity is used
in the calculation of the 95% UCL.

* Nonradionuclides: For data flagged with a "U" (i.e., less than detection), a value
equal to one-half the practical quantitation limit is used in the calculation of the 95%
UCL, as required by Ecology regulations (WAC 173-340-740[7][g]). For
nonradionuclides, if greater than half of the sample results for a given COC are
below detection, then the statistical value is set equal to the maximum concentration
detected (i.e., versus computing a 95% UCL).
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Table 2. Cleanup Verification Data.
95% UCL 95% UCL Cleanup Cleanup
Statistical Statistical Hanford Site Verification, Verification

COCs Values Values Backgrounda Data Set Data Set

Shallow Zone Deep Zone Shallow zone Deep Zone

Radionuclides (pCi/g) --

Ameridium-241 0.03V.3 0.009080 d 0.0331 0.00908
Carbon-14 6.927c 1.12c d 0.927 1.12

Cesium-137 0.0518 0.0459 1.1 0.0518 0.0459

Cobalt-60 0.0146c 0.0219 0.008 0.0146 0.0219

Europium- 52 0.0326c 0.0446' d 0.0326 0.0446

Europium-A54 0.0472' 0.071 0.033 0.0472 0.0711

Europium-155 0.0427 0.0542c 0.054 0.0427 0.0542

Nickel-63 1.0 1.63c d 1.08 1.63

Plutonium-238 0.0240c 0.07590 0004 0.0240 0.0759

Plutonium-239/240 0.0245 0.0234 0.025 0.0245 0.0234

Strontium-90. -0.00300e 0.000610- 0.18 -0.00300 0.000610

Uranium-233/234 0.608 0.612 1.1 0 (<BG) . (<BG)

Uranium-235 0.0551c 0.0499c 0.1 0 (<BGY 0 (<BG)

Uranium-238 0.573 0.612 1.1 0 (<BG) 0 (<BG)

Nonradionuclides (mglkg)

Arsenic .2.9 2.4 2 2.9 2.4

Barium 65 58 132 65 58

Cadmium 0.19 0 0.81h 09 0.21

Total chromium 11 10 18.5 11 10

Hexavalent chromium 0.42 0.42c d 0.42 0.42

Lead 6.5 4A - 10.2 6.5 4.1

Lithium .12 9.9 33.5 12 9.9

Mercury 0.020' 0.020' 0.33 0.020 0.020

Selenium 0.30 0.33c 0.78h 0.30 0.33

Silver 0.080c 0.080 0.73 0.080 0.080

Sodium 400 390 690 400 390
'Hanford site background is represented by the 90th percentile of the lognormal distribution for the site-wide
background data set (DOE-RL1995b, 1996).-blaboratory data, including the minimum detectable activity (MDA) or practical quantitation limit (PQL) for the
individual cleanup verification samples, are included in Appendix A and the 95% UCL calculation brief in Appendix C.
0Constituent was not detected in cleanup verification samples above the analytical method MDA or PQL For
radionuclides, the statistical value generally corresponds with the analytical method MDA. For
nonradionuclides, the statistical value is the PQL.
dA background value for this analyte has not been established.
Statistical calculations for radiochemicalanalyses can yield negative values
The statistical value above background is used as the input value for RESidual RADioactivity modeling. Refer
to Appendix C for additional details on determination of statistical values.
0ashington State soil background (WAC 173-340-740, Table 2).

hBackground Soil Metals Concentration in Washington State (Ecology 1994).
BG = background
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The columns on the left side of Table 2 are the 95% statistical values before subtraction
of background. The columns on the right side of the table present statistical values
adjusted for background, if appropriate. Hanford Site background concentration values
are only subtracted for isotopic uranium. The radionuclide activities in the last column
of Table 2 summarize the cleanup verification data set used for RESidual RADioactivity
(RESRAD) modeling.

5.3 SITE-SPECIFIC CLEANUP VERIFICATION MODEL

The statistical values summarized in Table 2 were evaluated and used to develop a
site-specific cleanup verification model for soil. The 117-DR facilities site-specific
cleanup verification model assumes the worst case described in the RDRIRAWP
(DOE-RL 2002a), where the deep zone verification concentrations continue at the same
concentrations to groundwater. A schematic cross section of this site-specific cleanup
verification model is included in the RESRAD calculation in Appendix C.

For the remaining concrete foundation of the 116-DR Exhaust Stack (132-DR-2/
122-DR-1:5), the verification model assumes that the remaining concrete is
uncontaminated. The exhaust stack concrete foundation was removed to a minimum of
0.9 m (3 ft) below the surrounding grade. Demolition of the upper portion of the exhaust
stack foundation (the stack was removed in 1999) is considered sufficient to remove
potential nonradioactive contamination. A radiological mapping survey performed for
the shallow zone soil surface around the 116-DR. Exhaust Stack foundation confirmed
that the area was not radiologically contaminated above background levels. On this
basis, it was determined that the remaining concrete of the exhaust stack concrete
foundation is not contaminated and is adequately represented by the surrounding soil
verification data.

The upper portion and approximately 0.9 m (3 ft) of the lower portion of the exhaust
tunnel {1 22-D-1:2) was removed and disposed. Radiological sample data collected as a
part of the 105-DR Reactor ISS/removal action show the remaining structure meets the
applicable RAGs (BHI 2004a). Historical sample data from the remaining lower portion
of the exhaust tunnel were used to verify that the below-grade concrete structure was
below levels of concern for sodium and lithium. A discussion of the historical sample
data and verification that the remaining structures meet the applicable sodium and
lithium standards is documented in a white paper that has been approved by RL and
Ecology (BHI 2004b). A copy of this document is included in Appendix D.

5.4 RESRAD MODELING

The individual radionuclide cleanup verification statistical values (Table 2) were-entered
into the RESRAD computer code, Version 6.21 (ANL 2002), to estimate the dose rate
and to estimate the impact on groundwater and the river from residual COC
concentrations. The direct radiation exposure dose rate to the resident living in his or
her basement (rural-residential scenario) was conservatively estimated by substituting
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(for analysis purposes) a case where the resident is standing on level ground with the
soil containing concentrations representative of residual (iLe., post-cleanup) soils. This
is conservative because it ignores the potential shielding effects of concrete basement
walls and any clean backfill between residual soils and the basement walls.

The RESRAD modeling methodologies, results, input values, and the site-specific
cieanup verification model are included in the RESRAD calculation brief (Appendix C).
The drinking water dose rate calculations based on the RESRAD estimated
groundwater radionuclide concentrations are shown in the comparison to drinking water
standards calculation brief (Appendix C). Specific results from the calculations are
discussed in the RAG evaluation section (Section 6.0).

6.0 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

This section demonstrates that remedial actions at the 117-DR facilities site have
achieved the applicable RAGs. Sections 6.1, 6.2, and 6.3 address attainment of direct
exposure RAGs, groundwater protection RAGs,. and Columbia River protection RAGs,
respectively. Section 6.4 documents the application of.the WAC 173-340-740(7)(e)
three-part test. This test is only required for nonradionuclide COCs and is based on the
most restrictive applicable RAG.

6.1 DIRECT EXPOSURE SOIL REMEDIAL ACTION GOALS ATTAINED

6.1.1 Radionuclides

The results of the RESRAD dose rate estimates for the site all-pathways scenarios are
presented in Figure 3. This dose rate represents the dose contributions from soils at
relevant.time periods. The dose rate is largest at present (2003), 1.20 mrem/yr, and
decreases to 1.26 x 10,2 mremlyr in 1,000 years. The estimated dose rate in 2018 is
2.72 x 10' mrem/yr. The 2018 date corresponds to the 30-year site cleanup schedule
of the Hanford Federal Facility Agreement and Consent. Order (Ecology et al. 1998). All
dose rate estimates are less than the 15 mremlyr RAG. The RESRAD computations
are presented in detail in the RESRAD calculation brief summarized in Appendix C.

6.1.2 Nonradionuclides

6.1.2.1 Direct Comparison to RAGs. Table 3 compares the cleanup verification data
set values presented in Table 2 to the direct exposure RAGs presented in Table 1.
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Figure 3. RESRAD Analysis - All-Radionuclides
All-Pathways Dose Rate Estimate.
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Table 3. Attainment of Nonradionuclide Direct Exposure Standards.

-n iShallow Zone Cleanup
Nonradionucldes Direct Exposure RAG Verf:at I Va. Direct Exposure

(mg/kg) RAGs Attained?
____ ___ ___ ____ __ ___ ____ ___ ___ ___(Mg/kg)

Arsenic 20a 2.9 Yes

Barium 5,60 0  65 Yes

Cadmium 13 .9c. 8 0 ' 0.19. Yes

Total chromium 80,000 11 Yes

Hexavalent chromium 2.1 Ad, 4 00 ' 0.42e Yes

Lead 353 6.5 Yes

Lithium NA 12 Yes

Mercury 24 - 0.020 Yes

Selenium 40 0.30Y

Silver 400 0.08e Yes

Sodium NA 400 Yes

ame WAC 173-340-740(3) Method B direct exposure soil-value, "100 times groundwate cleanup," and/or the
"100 times dilution attenuation factor times surface water protection" soil values were less than Washington State soil
background concentrations; therefore, background values are used as the soil RAG.
NWAC 173-340-740(3) Method B noncarcinogenic cleanup limit.
CWAC 173-340-750(3) Method B carcinogenic cleanup limit based on inhalation exposure pathway.
"Cacation of Hexavalent Chromium Carcinogenic Risk,01 OX-CA-VO031 (BH 12000).
eConstituent was not detected in cleanup verification samples above the analytical practical quantitatiori limit (PQL).
The value is the POL
Value is based on EPA's Integrated Exposure Uptake Biokinetic Model for lead in children (EPA 1994)_
NA = not applicable. There are no direct exposure criteria for lithium and sodium however, the cleanu Verification
data are below the Hanford Site background action level criteria from the LSFF-Closure Plan (DOE-RL 1995a).
Hanford Site background concentrations for lithium and sodium are 33.5 mg/kg and 690 mg/kg, respectively;
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The analytical results for the four soil samples collected beneath the exhaust duct from
the LSFF RCRA TSD unit are shown in Table A-3 in Appendix A. The sodium and
lithium historical data for the lower exhaust tunnel are included in BHI (2004b).and
Appendix D of this CVP. There are no applicable direct exposure criteria for lithium,
sodium,.lithium carbonate, or sodium carbonate. The lithium and sodium
concentrations (assumed to represent the concentration of lithium carbonate and
sodium carbonate) in soil and of the remaining below-grade concrete exhaust tunnel are
below the Washington State dangerous waste toxicity criteria of 100,000-mg/kg for
lithium carbonate and 10,000 mg/kg for sodium carbonate (WAC 173-303-100). In
addition, the lithium and sodium values detected in the soil samples are consistent with
background levels detected in Hanford soils (DOE-RL 1996).

6.1.2.2 Noncarcinogenic Hazard Quotient RAG Attained. For noncarcinogenic
COCs, WAC 173-340-740(5)(a) and (b) specify the evaluation of the hazard quotient,
which is given as daily intake divided by a reference dose. For cleanup actions under
the Remaining Sites ROD (EPA 1999), a comparable conservative approach is used to
demonstrate attainment of the noncarcinogenic risk requirements. Calculation of the
hazard quotient is presented in the 95% UCL calculation brief (Appendix C).

With the exceptions of lithium and sodium, all nonradionuclide COCs for this site
(arsenic,. barium, cadmium, chromium, hexavalent chromiumlead, mercuryselenium,
and silver) exhibit noncarcinogenic health effects. Again, there are no risk-based
cleanup criteria for lithium and sodium. The hazard quotientwas not calculated
because all concentrations were below background; therefore, the noncarcinogenic risk
requirements have been attained.

6.1.2.3 Carcinogenic Risk RAG Attained. For individual nonradionuclide
- carcinogenic COs, the WAC 173-340-740(3) Method B cleanup limits are based on an

incremental cancer risk of-I x 10 For nonradionuclide carcinogenic COCs, the total
excess cancer risk must be less than I x 10- per WAG 173-340-740(3)(b).

The nonradionuclide carcinogenic COCs at this site are hexavalent chromium,
cadmium, and arsenic. The cancer risk from these COCs was not calculated because
hexavalent chromium was not found at concentrations above laboratory detection limits
in verification samples, and concentrations of arsenic and cadmium in the verification
samples were all below background. The carcinogenic risk standards have, therefore,
been attained for both individual and total excess cancer risk. This calculation is
documented in the 95% UCL calculation brief (Appendix C).
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6.2 GROUNDWATER REMEDIAL ACTION GOALS ATTAINED

6.2.1 Radionuclides

The estimated groundwater concentrations for all of the radionuclide COCs contributed
by the site soils are shown in the RESRAD calculation brief (Appendix C). Table 4
shows the total peak concentration predicted for each radionuclide COC and provides
the individual RAGS for comparison. No COC is predicted to exceed the RAGs;
therefore, the RAGs are attained.

Table 4. Estimated Peak Radionuclide Groundwater Concentrations
(Shallow Zone Impacts) Compared to RAGs.

Peak Concentration RAG RAGS Attained?Radionuclide (pCi/L) (pCi/L) (Yes/No)-
Americium-241 NA 1.2b Yes

Carbon-14 NA0  2,0000 Yes,
Cesium-137 0.00188 60c Yes
Cobalt-60 0.000158 1000 Yes

Europium-152 NA 200c Yes
Europium-154 NA 600 Yes
Europium-155 NA 6000 Yes

Nickel-63 0.984 50c Yes
Plutonium-238 NA0  1.6" Yes

Plutonium-239/240 NA0  1.2' Yes
Strontium-90 0.000177 8 Yes
Uranium-234 NA Yes
Uranium-235 NA0  21.2! Yes
Uranium-238 NA* Yes

aThese radionuclides do not reach groundwater within 1,000 years.
value corresponding to 1/25th of the derived concentration guide from DOE Order 5400.5.

'Lookup value corresponding to a dose rate of 4 mrem/yr.
dEPA drinking water promulgated maximum contaminant level (MCL) (40 CFR 141.66).
eSoil concentrations for these radionuclides are below Hanford Site background or laboratory detection limits and,
therefore, were not assessed using RESRAD.
'Since the time of Remaining Sites ROD (EPA 1999) signature, the EPA has promulgated an MCL of 30 pg/L for
total uranium (65 Federal Register 76708). Based on the isotopic distribution of uranium in the 100 Areas, the 30
pg/L MCL corresponds to 21.2 pCi/L (BH 2001).
NA = not applicable

In addition, none of the individual organ doses for beta- and gamma-emitting
radionuclides are predicted to exceed the 4 mrem/yr standard within the 1,000-year time
frame of the evaluation. The individual organ dose rates for beta- and gamma-emitting
radionuclides predicted over a 1,000-year period are presented in Figure 4 and in the
comparison to drinking water standards calculation brief (Appendix C).
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Figure 4. Dose Rates to Organs from Groundwater.
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6.2.2 Nonradionuclides

Table 5 illustrates the comparison of cleanup verification values to the groundwater
protection RAGs. The table shows that the residual concentrations (cleanup verification
values) of all nonradionuclide COCs are less than the listed groundwater protection soil
RAGs. The results of meeting the listed RAGs demonstrate that the RAGs have been
attained.

As noted in Table 5, there are no applicable groundwater protection RAGs for lithium,
sodium, lithium carbonate, or sodium carbonate. The lithium and sodium
concentrations (assumed to represent the concentration of lithium carbonate and
sodium carbonate) in soil (samples results in Table A-3) and the remaiing below-grade
exhaust tunnel (BHl2004b) are below the Washington State dangerous waste toxicity
criteria of.100,000 mg/kg for lithium carbonate and 10,000 mg/kg for sodium carbonate
(WAC 173-303-100). In addition, the lithium and sodium concentrations detected in the
soil samples are consistent with background levels detected in Hanford soils
(DOE-RL 1996).
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Table 5. Attainment of Nonradionuclide Remedial Action Goals for
Protection of Groundwater and the Columbia River.

Soil RAG for Soil RAG for Shallow Zone Deep Zone

Nordoucils Gt.oundwater Columbia River Cleanup Cleanup RAGs
Nonradionuclides ro n ro i Verification Data Verification Attained?

Value Data Value (Yes/No)(mg/kg) (mglkg) (mg/kg) (mg/kg)

Arsenic 20 20 2.9 2.4 Yes

Barium 132 224 65 58 Yes

Cadmium 0.81 0.81 0.19 0.21 Yes

Total chromium 18.5 18.5 11 10 Yes

Hexavalent chromium 8 2 0.42a 0.42a Yes

Lead 10.2 10.2 6.5 4.1 Yes

Lithium NA NA 12 9.9 Yes

Mercury 0.33 0.33 0.0202 0.0208 Yes

Selenium 5 0.78 0.30 0.330 Yes

Silver 8 0.73 0.080a 0.080a Yes

Sodium NA NA 400 390 Yes

'Constituent was not detected in cleanup verification samples above the analytical practical quantitation linit (PQL).
The value is the PQL.
NA = not applicable. There are no criteria for groundwater or river protection for lithium and sodium; however, the
cleanup verification data are below the Hanford Site background action level criteria from the LSFF Closure Plan
(DOE-RL 1995a). Hanford Site background concentrations for lithium and sodium are 33.5 mg/kg and 690 mg/kg,
respectively.

6.3 COLUMBIA RIVER REMEDIAL ACTION GOALS ATTAINED

6.3.1 Radionuclides

The river protection RAGs for radionuclides are identical to the groundwater protection
RAGs. The RESRAD modeling results were compared to the groundwater protection
RAGs in Table 4. The results indicated that radionuclides are not predicted to reach
groundwater (and by extension, not predicted to reach the Columbia River) at levels
above 4 mrem/yr; therefore, the Columbia. River protection RAGs have been attained.

6.3.2 Nonradionuclides

Table 5 illustrates the comparison of cleanup verification values to the river protection
RAGs. The table shows the residual concentrations (cleanup verification values) of
nonradionuclides are less than the listed river protection soil RAGs. The results of
meeting the listed RAGs demonstrate that the RAGs have been attained.

As noted previously, there are no applicable river protection RAGs for lithium, sodium,
lithium carbonate, or sodium carbonate. The lithium and sodium concentrations
(assumed to represent the concentration of lithium carbonate and sodium carbonate)
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detected in soil (sample results in Table A-3) and the remaining below-grade exhaust
tunnel (BHI 2004b) are below the Washington State dangerous waste toxicity criteria of
100,000 mg/kg for lithium carbonate and 10,000 mg/kg for sodium carbonate
(WAC 173-303-100). In addition, the lithium and sodium values detected in the soil
samples are consistent with background levels detected in Hanford soils (DOE-RL 1996).

6.4 WAC 173-340-740 THREE-PART TEST FOR NONRADIONUCLIDES

Sections 6.1, 6.2, and 6.3 looked separately at compliance with direct exposure RAGs,
groundwater protection RAGs, and Columbia River protection RAGs. Section 6.4
documents application of the WAC 173-340-740(7)(e) three-part test for nonradionuclides
using the most restrictive RAGs applicable to each decision unit (i.e., shallow zone and
deep zone). The most restrictive RAG is defined as the lowest 'of the direct exposure,
groundwater protection, and river protection RAGs. The direct exposure, groundwater
protection, and river protection RAGs are applicable to the 117-DR facilities site
verification data set. The WAC 173-340-740(7)(e) three-part test consists of the
following criteria: (1) the cleanup verification statistical value must be less than the
cleanup level, (2) no single detection can exceed two times the cleanup criteria, and
(3) the percentage of samples exceeding the cleanup criteria must be less than 10%.

Table 6 summarizes the results of the WAC 173-340-740(7)(e) three-part test. The table
lists the most restrictive applicable RAG (selected from the RAGs in Table 1), the maximum
detected value, the total number of samples collected, and the number of samples
exceeding the most restrictive RAG for each nonradionuclide COC. The final column of the
table describes the result of applying the three criteria using the values listed in the
preceding columns.

Table 6 shows the residual concentrations (cleanup verification values) of all
- nonradionuclide COCs pass the WAC 173-340-740(7)(e) three-part test. Therefore, the

cleanup verification sample data set meets the three-part test criteria when compared to the
most stringent applicable RAGs.

As noted previously, there are no applicable RAGs for lithium, sodium, lithium
carbonate, or sodium carbonate. The lithium and sodium values (assumed to represent
the concentration of lithium carbonate and sodium carbonate) for soil and remaining
concrete are below the Washington State dangerous waste toxicity criteria of
100,000 mg/kg for lithium carbonate and 10,000 mg/kg for sodium carbonate

.(WAC 173-303-100). In addition, the lithium and sodium values detected in the four soil
samples collected beneath the LSFF exhaust duct (Table A-3) are consistent with
background levels detected in Hanford soils (DOE-RL 1996).
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Table 6. Application of the WAC 173-340-740 Three-Part Test

Most Stringent Can Maximum Total Number RAGS
Nonradionuclides Applicable RAG Vati Detected Number of Exceeding Attained?Nordoulds J~lcbeRG Value b aped

(mglkg) (mg/kg)a (mg/kg) Samples Criteria (Yes/No)

Shallow Zone
Arsenic 20 2.9 3.1 5 0 Yes
Barium 132 .65 67 5 0 Yes

Cadmium 0.81 0.19 0.19 5 0 Yes
Total chromium 18.5 11 12 5 0 Yes

Hexavalent chromium 2 0.42e 0.42 5 0 Yes
Lead 10.2 6.5 7.4 5 0 Yes

Lithium NA 12, 3 5 0 Yes
Mercury 0.33 0 020e 0.020 5 0 Yes

Selenium 078 0.30 0.30 5 0 Yes
Silver 0.73 O.080 0.080 5 0 Yes

Sodium NA 4009 450 5 0 Yes
Deep Zone

Arsenic 20 2.4 2 6 4 0 Yes
Barium 132 58 59 4 0 Yes

Cadmium 0.81 0.21 021 4 0 Yes

Total chromium 18.5 10 12 0 Yes
Hexavalent chromium 2 0.420 0.42 - 4 0 Yes

Lead 102 4.1 4.2 4 0 Yes

Lithium NA 9.9" 10 4 0 Yes
Mercury 0.33 0.020 0.020 4 0 Yes

Selenium 0.78 0.33e 0.33 4 0 Yes
Silver 0.73 0.080 0.080 4 0 es

Sodium NA 3909 4009 4 0 Yes

SCriterion is comparison to the cleanup criteria (RAG).
bCriterion is no single detection can exceed two times the cleanup criteria.
'The total number of samples include field duplicate samples, which-are included in the evaluation as separate samples.
dCriterijon is the percentage of samples exceeding the cleanup criteria must be less than 10%.
eCqnsituent was not detected in cleanup verification samples above the analytical practical quantitation limit (PQL).
The value is the PQL.
Values were below the Hanford Site background value of 33.5 mg/kg.

9Values were below the Hanford Site background value of 690 mg/kg.
NA = not applicable. There are no specific cleanup criteria for lithium and sodium; however, the cleanup Verification
data meet the three-part test when the Hanford Site background action level criteria from the LSFF Closure Plan
(DOE-RL 1995a) is used. Hanford Site background concentrations for lithium and sodium are 33.5 mg/kg and
690 mg/kg, respectively.
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7.0 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the Action Memorandum
(EPA et al. 1998) and the Remaining Sites ROD (EPA 1999), and is expressed in terms
of an allowable radiation dose rate above background (ite., 15 mrem/yr). The RAG
evaluation (Section 5.0) involved using the RESRAD model to estimate total annual
radiation dose rates for 1,000 years for comparison to the RAG. Radiation presents a
carcinogenic risk, and the RESRAD model also calculates the excess lifetime cancer
risk associated with the estimated radiation dose rates using the EPA's Health Effects
Assessment Summary Tables (HEAST) (dated April 16, 2001, "Update of Radionuclide
Cardnogenicity Slope Factors," available on the Internet at www.epa.gov/radiation/heast).
The "National Oil and Hazardous Substances Pollution Contingency Plan" (40 CFR 300)
presents a target range for residual risk of 10- to 106 . Figure 5 illustrates excess
lifetime cancer risk as estimated using the RESRAD model. Because of radioactive
decay, the risk decreases over time. The estimated site risk is largest (4.26 x 10 -) al
present (2003), and decreases to 2.73 x I# in 1,000 years. The estimated excess
cancer risk due to radionuclides in 2018 is 5.70 x 10. Figure 6 plots the radiation dose
rate above background for the shallow zone similar to Figure 3, and shows the
corresponding radionuclide risk at present and in 2018.

Figure 5. RESRAD Analysis.- Radionuclide Risk, All Pathways.
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Figure 6. RESRAD Analysis - Radionuclide Dose Rate, All Pathways,
With Corresponding Risk Values.

f-I I ~* I,' * LI~1 t 11 11 
S
(U

I,.)

p in*

I I ~ ~ilIITfIIU__f;mIIRUFW 2 EIEFHII

010 100 1000
Time (-Years)

8.0 STATEMENT OF PROTECTIVENESS

This CVP demonstrates that remedial action at the 117-D R facilities site has achieved
the RAOs and corresponding RAGs established in the Action Memorandum (EPA et al.
1998),.the Remaining Sites ROD (EPA 1999), the Phase Ill SAP (DOE-RL 2000), and
the RDR/RAWP (DOE-RL 2002a). The remaining soils- at the 117-DR facilities site
have been sampled, analyzed, and modeled. The results of this effort indicate that the
materials from the 117-DR facilities site containing COCs at concentrations exceeding
RAGs have been excavated and disposed of at ERDF. These results also indicate that
residual concentrations will support future land uses that can be represented (qr
bounded) bye rural residential scenario and that residual concentrations throughout the
site are protective of groundwater and the Columbia River.

However, the deep zohe data are not typically assessed against direct. xposure criteria.
Therefore, the acceptability of unrestricted direct exposure to deep zone soils has not
been demonstrated, and institutional controls are required to prevent uncontrolled
drilling or excavation into the deep zone (i.e., below 4.6 m [15 ft]). The 117-DR facilities
site is verified to be remediated in accordance with the RAOs and RAGs of the Action
Memorandum and the Remaining Sites ROD and may be backfilled.

In addition, demonstration that remedial action at the 117-DR facilities site has achieved
the RAOs and corresponding RAGs established in the Action Memorandum and the
Remaining Sites ROD. meets the RCRA closure requirements for the underlying soils.
Final RCRA TSD certification of closure is pending.
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Table A-1. 117-DR Shallow Zone Radionuclide and inorganics
Cleanup Verification Data, August 8, 2003. (3 Pages)

Sampling HEIS AMi-241 C44 Cs-137 Co-60 Eu-12 Eu-1 4
Area Number pCilg Q MDA pCilg Q MDA pCig 0 MDA pCI/g 0 MDA pCI/g Q MDA pCijg Q MDA

Al J0OWJO 0.00E+00 U 1.70E-01 1.67E-01 U 3.10E+00 1.90E-02 1.90E-02 2.00E-02 U 200E-02 4.80E-02 U 4.80E-02 6.90E-02 U 6.90E-02
Duplicate of Jo

Du eofwj 0 7 0.00+00 U 2.10E-01 1.22E+00 U 2.80E+00 4.00E-02 3.OOE-02 2.60E-02 U 2.60E-02 6.00E-02 U 6.00E-02 8.90E-02 U 8.90E-02

00pto JOOWJ9 -2.91E-03 U 1.22E-01 -1.162-01 U 7.83E-01 1.90E-02 U 2.71E-02 -4.12E-04 U 2.73E-02 1.92E-02 U 6.05E-02 -2.30E-02 U 8.22E-02

A2 JOOWJ1 5.00E-02 U 1.90E-01 9542-01 U 23 2 -02 1.50E-02 U 1.50E-02 3.50E-02 U 3.50E-02 5.20E-02 U 5.202-02

A3 JOOWJ2 0.OOE+00 U 2.00E-01 -2.92E-01 U 2.70E+00 5.10E-02 U 5.10E-02 3.10E-02 U 3.10E-02 6.80E-02 *U 6.80E-02 9.0E-02 U 9.80E-02

A4 J00WJ3 O.00E+00 U 2.10E-01 I.75E-01 U 2.70E+00 3.30E-02 2.70E-02 2.60E-.02 U 2.60E-02 .5.80E-02 U 5.80E-02 8.50E-02 U 8.50E-02

Sampling HEIS Eu-185 NI-63 Pu-238 Pu-239/240 Sr-90S U-233/234
Area Number pCl/g 0 MDA pCilg Q MDA pCi/g Q MDA pCi/g Q MDA pCI/g 0 MDA pClg Q MDA

Al J00WJO 7.10E-02 U 7.10E-02 7.04E-01 U 2.50E+00 3.70E-02 U 2.80E-01 0.00E+00 U 2.80E-01 -1.90E,02 U 2.90E-01 4.94E-01 1.60E-01

Duplicate of JOOWJ7 5.40E-02 U 5.40E-02 1.12E+00 U 2.80E+00 -4.90E-02 U 3.70E-01 0.00E+00 U 3701E-01 4.SOE-02 U 2.80E-01 4.59E-01 1.80E-01

Split of J00WJ9 2.34E-02 U 5.89E-02 2.56E+00 U 5.79E+00 0.00E+00 U 8.17E-02 0.00E+00 U 8.17E-02 5.68E-02 U 1.44E-01 6.86E-01 8.22E-02

A2 JO0WJ1 3.70E-02 U 3.70E-02 1,21E+00 U 2.40E+00 0.00E+00 U 2.202-01 0.00E+00 U 2.20E-01 -3.1IE-02 U 2.0E-01 3.67E-01 1.80E-01

A3 JOOWJ2 1.00E-01 U 1.00E-01 7,36E-01 U 2.80E+00 0.002+00 U 2.702-01 0.00E+00 U 2.70E-01 -6.802-02 U 2.70E-01 5.25E-01 1.60E-01

A4 JO0WJ3 5.50E-02 U 5.502-02 6.00E.01 U 2,402+00 3.702-02 U 2.80E-01 370E-02 U 2.80E-01 -3.70E-02 U 2.90E-01 6.62E-01 1.60E-01
0Strqntium.-90 is the contaminant of concern Identified In the 100 Area Remedial Action Sampling and Analysis Plan,
Richland Operations Office, Richland, Washington. The values reported here are for total radioactive strontium.
HEIS = Hanford Environmental Information System
MDA = minimum detectable activity
o = qualifier
U = The constituent was not detected. The associated value is the laboratory detection limit or MDA.

DOE/RL-96-22,;Rev. 3, U.S. Department of Energy,

cc
C

a
-U

C

C

C
cc

4>



Table A-1. 1.17-DR Shallow Zone Radionuclide and Inorganics
Cleanup Verification Data, August 8, 2003. (3. Pages)

Sampling HEIS U-235 U-238 Arsenic Barium Cadmium
Area Number. pCi/g Q MDA pCI/g Q . MDA mg/kg Q PQL . mg/kg Q PQL mg/kg Q PQL

Al JOOWJO 2.40E-02 U 1.80E-01 6.52E-01 1.50E-01 2.7E+00 3.8E-01 6.7E+01 2.0E-02 7.0E-02 4.0E-02

DupOteO JOOWJ7 0.00E+00 U 2.20E-Q1 5.08E-01 1.80E-01 3.1E+00 4.4E-01 6.7E+01 2.OE-02 1.9E-01 4.OE-02

Splitof J0OWJ9 9.83E-02 5.33E-02 9.18E-01 1.03E-01 2.50E+00 2.30E-01 6.80E+01 4.30E-01 3.80E-02 U 3.80E-02JOOWdO
A2 JOOWJ1 0.OOE+00 U 2.10E-01 2.98E-01 1.80E-01 2.7E+00 4.1E-01 6.2E+01 2.0E-02 4.0E-02 U 4.OE-02

A3 JOOWJ2 2.50E-02 U 1.90E-.01 3.15E-01 1.60E-01 2.4E+00 3,9E-01 5.9E+01 2.0E-02 4.0E-02 U 4.0E-02
A4 JOOWJ3 7.50E-02 U 1.90E-01 5.79E-01 1.60E-Q1 2.9E+00 4.2E-01 6.0E+01 2.OE-02 4.0E-02 U 4.OE-02

Sampling HEIS Chromium (total) Hexavalent Chromium Lead Lithium Mercury
Area Number mg/kg C POL mg/kg Q POL mg/kg Q PQL mg/kg Q POL mg/kg 0 POL

Al JOOWJO 1.2E+01 9.0E-02 4.21E-01 U 4.2E-01 5.0E+90 1.72-01 1.0E+01 2.0E-02 1.0E-02 U 1.0E-02

Duplicate of JOWJ7 1.2E+01 1.0E-01 4.2E-01 U 4.2E-01 5.0E+00 2.0E-01 9.9E+00 2,0E-02 20E-02 U 2.OE-02

Splitof JOOWJ9 1.09E+01 5.80E-02 3.50E-01 U 3.50E-01 6.10E+00 1.40E-01 1.26E+01 7.20E-01 1.70E-02 U 1.70E-02

A2 JOOWJ1 /1.12+01 1.0E-01 4.1E-01 U 4.1E-01 4.5E+00 1.BE-01 1.1E+01 2.0E-02 2.0E-02 U 2.0E-02

A3 JOOWJ2 8.4E+00, 9.0E-02 4.1E-01 U 4.1E-01 7.4E+00 1.8E-01 1.32E+01 2.0E-02 2,0E-02 U 2.0E-02

A4 JOOWJ3 9.3E+00 1.0E-01 4,2E-01 U 4.2E-01 4.3E+00 1.9E-01 7.8E+00 2.0E-02 2.0E-02 U 2.0E-02

HEIS Hanford Environmental information System
MDA = Minim Urn detectable activity -
POL = practical quantitatlon limit
0 = qualifier
U = The constituent was not detected. The associated value is the laboratory detection limit pr MDA.
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Table A-1. 117-DR Shallow Zone Radionuclide and Inorganics
Cleanup Verification Data, August 8, 2003; (3 Pages)

Sampling HEIS Selenium Silver Sodium
Area Number mglkg 0 PQL mg/kg Q POL mg/kg 0 POL

Al JOOWjO 26-01 U 2.6-01 7.06-02 U 7.OE-02 3.3E+02 6.4&01
Duplicatecof

JOOWJiO JOQWJ7. OE-01 U 3.0E-Oi 8.OE02 U 8.002 2.9E+02 7.4E.01

Spitof JOOWJ9 2.20&-01 U 220E.01 5.70E-02 U 5.70E-02 2.7IE+02 1,45E+01
JO~O ______

A2 JOOWJ1 2.8E-01 U 2.8E-01 8.0E-02 U 80E-02 4.5E+02 6.9E-01
A3 JOOWJ2 2.7E-01 U 2.7E-01 .&OZ U i.E-02 346- 02 6 6E-01
A4 JOOWJ3 I 2.96-01 U 2.9-01 8.06-02 U 8.0-02 2.9E+02 7.1E-01

HEIS = Hanford Environmental Information System
PQL = practical quantitation limit
Q = qualIfler -
U= The constituent was not detected. The associated value Is the laboratory detection limit or MDA.
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Table A-2. 117-DR Deep Zone Radionuclide and Inorganics
Cleanup Verification Data, August 8, 2003. (3 Pages)

Sampling HEIS Am-241 C-14 Cs-137 Co-60 Eu-152 Eu-154
Area Number pClfg Q MDA pCI/g Q MDA pCilg 0 MDA pCilg Q MDA pCI/g 0 MDA pCiIg Q MDA

Al J00WJ4 -7.00E-02 U 1.80E-01 7.64E-01 U 2.40E+00 4.50E-02 U 4.50E-02 4.30E-02 U 4.30E-02 8.80E-02 U 8.SOE-02 1.50E-01 U 1.50E-01

Duplcate of JWJ8 8.20E-02 U 2.10E-01 1.66E+00 U 2.90E+00 5.00E-02 U 5.OE-02 4.50E-02 U 4.50E-02 9.20E-02 U 9.20E-02 1.40E-01 U 1.40E-01

JOOWJ4
Spio JOOWKO 5.12E-02 U 6.94E-02 ~4.18E-02 U 7.82E-01 3.69E-02 1.712-02 3.56E-03 U 1.67E-02 -l.52E-02 U 3.82E-02 -3.00E-02 U .4.87E-02

A2 J0OWJ5 -2.40E-02 U 1.80E-01 4.27E-01 U 2.40E+00 3.90E-02 U 3.90E-02 3.70E-02 U 3.70E-02 7.80E-02 U 7.80E-02 1.20E-01 U 1.20E-01

A3 JOOWJ6 0.OOE+00 U i.80E-01 4.06E-01 U 25OE+00 4.90E-02 3.20E-02 2.90E-02 U 2.90E-02 6.70E-02 U 6.70E-02 1.10E-01 U 1.102-01

Sampling HEIS Eu-155 NI-63 Pu-238 Pu-2391240 Sr-901 U-233/234
Area Number pClIg Q1 MDA pCilg 0 MDA pClg Q MDA pCilg Q MDA pCifg Q MDA pCi/g Q MDA

Al JOOWJ4 9.70E-02 U 9.70E-02 4.46E-01 U 2.50E+00 1,06E-01 U 4.10E-01 5.30E-02 U 4.102-01 -6.50E-02 U 2.90E-01 5.362-01 1.70E-01

Duplicateof J0OWJ8 9.80E-02 U 9.80E-02 1.72E+00 U 3.60E+00 4.70E-02 U 3.60E-01 0.00E+00 U 3.60E-01 -2.80E-02 U 3.OOE-01 4.94E-01 1.60E-01

Splitof JOOWKO 4.62E-02 U 4.672-02 4.34E+00 U 6.17E+00 0.002+00 U 7.11E-02 -5.25E-03 U 1.26E-01 2,00E-02 U 1.37E-01 6.68E-01 7.18E-02
JOOWJ4 . __ -- --- _ _-

A2 JOOWJ5 9.40E-02 U 9.AE-02 1.59E+00 U 3.10E+00,002E00 U1 3.70E-01 0.00E+O0 U 3.70E-01 6.00E-03 U 2.80E-01 4.23E-01 1.60E-01

A3 I JOOWJ6 1.10E-01 U 1.10E-01 1.96E-01 U 3.00E+00 4.20E-02 U 3.20E-01 0.00E+00 U 3.20E-01 -7.60E-02 U 2.90E-01 6.19E-01 1.60E-01

'Strontlum-90 Is the contaminant of concern identified in the 100 Area Remedial Action Sampin andAayiPln O/L9-2,Rv
Richland Operations Office, Richland, Washington. The values reported here are for total radioactive strontium.
HEIS = Hanford Environmental Information System
MDA = minimum detectable activity
Q = qualifier
U = The constituent was not detected. The associated value Is the laboratory detection limit or MDA.
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Table A-2. 117-DR Deep Zone Radionuclide and Inorganics.
Cleanup Verification Data, August 8, 2003. (3 Pages)

Sampling HEIS U-235 U-38 Arsenic Barium- Cadmium
Area Number pCig. i MDA . pCi/g Q MPA mg/kg Q POL mg/kg Q PQL mg/kg Q PQL
Al JOOWJ4 0.00E+00 U 2.1E-01 6.47E-01 1.70E-01 2.3+00 3.91-01 5,3E+01 2.0-02 4.02-02 U 4.02-02

Duplicate of
JOOWJ4 JCOWJ8 5.20E-02 U 2.OOE-01 6.01-01 1 I001 2.6E+00 4.3E-01 5.9E+01 2.0E-02 1.7E-01 4.01202

Splt o J0OWKO 5.152-02 U 4.66E-02 8,67E01 7.118E-02 2.41E00 2.41-01 6.5E+01 4.4-01 3.9E-02 U 3.9-02

A2 J0OWJ5 5.10.02 U 2.002-01 5.29E-01 1.60E01 20E+.0 42&01 5-.6E+01 20E-02 1.7E-01 4.02-02

A3 J00WJ6 0.00E+00 U 1.90E-- 5.16E-01 1.60-01 2.2E+00 .4.2E-01 5.8E+01 2.02-02 2.1-01 4.0E02

Sampling HEIS L Chromium (total) Hexavalent Chromium Lead Lithium Mercury
Area Number mglkg 0 P0L mg/kg Q P0L mg/kg Q PQL mg/kg POL mg/kg Q PQL
Al J0OWJ4 8.7E+O0 0.05-02 4.2E-01 U 4.2E-01 3.9E+00 1.8E- 8.7E+00 2.OE-02 2.OE02 U 2.0E-02

Duplicate JOWJB 12+01 1.001 4.201 U 42E-01 4.2E+00 2.0E01 8.9E+00 2.0-02 1.02-02 U 1.0-02
JODWJ4 JOOWJ8 1.2E+0 -01_

Splito J0OWKO 1.0E+01 5.9E02 3.5&01 U 3.5-01 4,1E+00 14-01 1.4E+01 7.3-01 1,7E-02 U 1.7E-02

A2 JOOWJ5 8.2E+00 1.02-01 4.2-01 U, 4.2-01 3.7E+ 1.E-01 1.0E+01 2.01202 1.02-02 U l.OE02

A3 JOOWJ6 9.9E+00 1.0-01 4.12-01 U 4.1-01 3.9E+00 1,9E-01 8.2E+00 2.02-2 1.0-02 U .OE-02

HEIS = Hanford Environmental Information System
MDA = minimum detectable activity
PQL = practical quantitation limit
Q = qualifier
U = The constituent was not detected. The associated value is the laboratory detection limit or MDA.
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Table A-2. 117-DR Deep Zone Radionuclide and Inorganics
Cleanup Verification Data, August 8, 2003. (3 Pages)

Sampling HEIS Selenium Silver Sodium
Area Number mg/kg Q POL mgkg Q PQL mg/kg Q PQL
Al JOOWJ4 2.7E-01 U 2.7E-01 7.OE-02 U 7OE-02 3.OE+02 6.62-01

Du plicate of JOOWJ8 3.OE-01 U 3.0E-01 8.OE-02 U 8.OE-02 2.8E+02 7.3E01,JQOWJ4
Splt of JOOWKO 2.2E-01 U 2.2E-01 8E-. U 8.5E-02 2.8E+02 1.5E+01JOOWJ4

A2 JOOWJ5 2.9E-01 U 2.9E-01 8.OE-02 U 8.0E-02 4.0E+02 7.E-01
A3 .JOOWJ6 3.3E-01 U 3.3E-01 OE02 8.0E-02 3.0E+02 7.iE-01

HEIS = Hanford Environmental Information System
PQL = practical quantitation limit
Q = qualifier
U = The constituent was not detected. The associated value is the laboratory detection limit or MDA.
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Table A-3. Large Sodium Fire Facility Exhaust Tunnel
RCRA Verification Data, August 8, 2003.

Sampling, HEIS Lithium" Sodium#
Location Northing Easting Number mglkg Q Pa mg/kg d PQL

Tunnel 1 151237.83 57374916 JOOWMi 1E+01 94E-01 3.9E+02 2.1E+00

JOpi o 151237.83 573749.16 J00WM5 1.IE+01 1.OE00 4.0E+02 2.3E+00

Equipment Blank 113
for JOOWM 15,1237.83 573749.16 JOOWM6 9.7E-01 U 97E-01 9.6E+00 2.2E+00

Ecology Split of 151237.83 573749.16 ECo117D1 1.1E+01 .lE400 NA NAJO0WM1I (non-HElS I ____

Tunnel 2 151228.49 573749.04 JOOWM2 4.2E+00 9.7E-01 4.3E+02 2E

Tunnel 3 151219.15 573748.92 JOOWM3 1.4E+01 8.9E-01 4.6E+02 2OE+00

Tunnel 4 151209.S1 573748.79 JOOWM3 4.0E+01 - tE+00 1.OE+03 2.3E+00

8Dangeropis waste criteria concentrations for lithium carbonate and sodium carbonate are 100,000 mg/kg and
10,000 mg/kg, respectively WAC 173-303-100, "Dangerous Waste Regulations").
- Site background concentrations for lithium and sodium are 33,5 mg/kg and 690 mg/kg, respectively.
HEIS = Hanford Environmental Information System
NA = not analyzed
POL = practical quantitation limit
Q = qualifier
U = The constituent was not detected. The associated value is the laboratory detection limit or MDA.
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Table A-4. 117-DR Shallow Zone Organics Cleanup Verification Data,
August 8, 2003. (3 Pages)

Sample Location S IA A J 00WJ7 J00WJ J0001. JOOWJ2 JOOWJ3
Sample Area At Duplicate of JOOWJO Split of 101WJ1 Sample Area A2 Sample Area A3 Sa4pleAreaA4

Constituent Class ji/kg k P gflg Q PUL Alg/k Q POL glig/kg 0 PQL pig/kg 0 PQL pig/kg 0 POL
1 ,2,4-Trchlorobenzene SVGA 350 U 350 350 U 350 18 U 340 .840 U 340 340 U 340 350 U 350
l,2-Dich[orobenzone- SVA ,35o U 350 350 u 360 12 U 340 340 U 340 340 U 340 350 U 360
l,3-Dibhlorobenzene SVOA 350 U 350 350 U 350 12 U 340 340 U 340 340 U 340 350 U 350
I,4-Dichlorobenene SVA'. 360 U 350 350 U 350 14 U 340 340 U 340 340 U 340 360 U 350
2,4,5-Tflchloropheot SVOA 870 U 870 870 U 870 31 U 340 860 U 860 860 U 860 880 U 880
2,4,6-Trlchforopheno SVGA 350 U 350 350 U 350 32 U 340 340 U 340 340 U 340 350 U 350.
2,4-Diehloropheol. SVGA 350 U 350 350 U 350, 26 U 340. 340 U 340 340 U 340 350 U 350
2,40methylphenol SVGA Mo U 350 350 U 360 29 U 340 340 U 340 340 U 340 350 U 350
2,4-Dinitrophenol SVGA 870 U 870 870 U 870 66 U 1700 860 U 860 860 U 860 880 u 880
2,4-Dinltrotoluene SVOA 350 U 350 360 U 350 18 U 340 340 U 340 340 U 340 350 U 350
26-Dinitrotoluene SVGA 350 U 350 350 U 350 21 U 340 340 U 340 340 U 340 350 U 350
2-Ghtoronaphthaten SVOA, 50 U 350 350 U 350 16 U 340 340 U 340 340 U 340 350 U
2-Chlorophenol SV-A 350 U 350 350 U 350 14 U 340 340 U 340 340 U 340 350 U 350
2-Methynaphthatene SVGA 350, U 350 350 U 350 15 U 340 340 U 340 340 U 340 350 U 350
2-Methylphenol (Cresol, o-) SVGA 350 U 350 360 U 350 20 U 340 340 U 340 840 U 340 350 u 350
2-Nitroanillne SVA 870 U 870 870 U 870 39 U 1700 860 U 860 860 U 860 880 U 880
2-Nitrophenof SVGA 350 U .350 350 U 350 20 U 346 340 U 340 340 U 340 350 U 0

.3'-Dlchlorobenzidne SVGA 350 U 350 3 5 U 30 24 U 340 340 U 340 340 U 340 350 U 350
3-Nitroaniline SVGA 870 U 870 870 V 870 27 U 1700 860 V, 860 860 U 860 8.80 U 880
4,6-Dinitro-2-methylphenol SVOA 870 U 870 870 U 870 64 U 1700 860 U 860 860 U 860 880 U 880
4-Bromophenylphenyl ether SVGA 350 U 350 360 U 350 23 U 340 340 U 340 340 U 340 350 U 350
4-Chloro-3-methylphenol SVGA350 350 U 350 27 U 340 340 U 340 340 U 340 360 U 350
4-Chloroaniline SVGA 350 U 350 350 U 350 32 U 340 340 U 340 340 U 340 350 U 350
4-Chlorophenylpheny ether SVGA 350 U 360 350 U 250 19 U 340 340 u 340 340 U 340 350 U 350
4-Methylphenol (cresol, p-) SVGA 350 U 350 350 U 3U 340 340 U 340 340 U 340 350 U 350
4-Nitroeniline SVGA 870 U 870 870 U 870 23 U 1700 860 U 60 860 U 860 880 U 880
4-Nitrophenot SVGA 870 U 870 870 U 870 44 U 1700 860 U 860 860 U 860 880 U 880
Ac!naphthene SVAl 350 U 350 350 U 350 17 U 340 340 U 340 1340 U 4 350 jU 360
Acenaphylena SVGA 30 U 350 350 U 350 17 U 340 3 40 U 340 1349 U 340 350 1U 350

Anthracene . SVGA 350 U 30 350 U 350 18 U1 340 340 4 -34

PaL practicaquantitation limit
Q = qualifier .
SVOA - semivolatlle organic analyses
U = The constituent was not detected. The associated value is the analytical method PQL.
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Table A-4. 117-DR Shallow Zone Organics Cleanup Verification Data,
August 8, 2003. (3 Pages)

Sample Location J00WJ0 JOOWJ7 J0OWJS J0OWJi JOOWJ2 JOOWJ3
p nSanple Area Al Duplicate of JOWJO Split of JOOWJO Sampl Area A2 Sampe Area A3. Sample Area A4

Constituent Class p//kg Q PPL itg Q POL gg/kg Q POL. tg/kg Q POL ig/kg Q PQL pg/kg C POL
Benzo(a)anthracene SVA 35 U 350 24 350 24- 340 66 340 18 J 340 350 U 350
Benzo(a)pyrene SVGA 350 U 36 20 J 350 20 U 340 30 J 340 340 U .340 350 U 350
Benzo(b)fluoranthene SVOA 350 U 350 35 U 50 40 340 36 J 340 340 U 340 350 U 350
Benz6(ghi)psrylene SVGA 350 U 350 350 U 350 100 U 340 U 340 340 U 340 350 U 350
Benzo(k)fluoranthene SVOA 350 U 350 19 J 350 20 U 340 25 J 340 340 U 340 350 U 350

m etht ether . SVOA 350 U 350 360 U 350 16 U 340 340 U 340 340 U 4 350 U 350
Bls(2-Chlooethoxy)methane SVGA 350 U 350 350 U 350 21 U 340 340 U 340 340 U 340 350 U 350
Bls(2-chloroethyl),ether SVOA 350 U 350 50 U 360 14 U 340 340 U 340 340 U 340 350 U 350
is(2'ethylhexyl)phthalate SVOA 81 B 350 130 1 350 35. U 340 340 U 340. 53 8 340 360 U 350
utylbenzylphthalate SVOA 350 U 360 360 U 350 27 U 340 340 U 340 340 U 340 360 U 350

Cabale SVOA 350 U 350 350 U 350 21 U 340 840 U 340 340 U 340 350 U 350
Chrysene SVOA 350 U 350 27 - 350 15 U 340 56 340 U 340 350 U 350
bibenz[a,hlanthracene SVOA 350 U 350 350 U 350 84 U .340 340 V 340 340 U 340 360 U 350
Dleanzofuran SVOA 350 U 350 OU 350 23 U 340 340 U 340 340 U.340 350 U 350
Diethylphthalate SVOA 350 U 350 350 U 360 42 U 340 340 U 340 340 U 340 350 U 350
)Imethyl phthalate SVOA 350 U 350 360 U 350 20 U 340 340 U 340 340 U 340 350 U 350

Dl-n-butylphthalate SVGA 350 350 19 J 350 29 U 340 340 U 340 340 U 340 350 U 350
Di-n-octylphthalate SVGA 350 U 350 350 U 350 , 0 340 340 U 340 340 U 340 350 U 350
Pluoranthene SVGA 23 J 350 30 J 350 24 U 340 110 J 340 22 J 340 350 U 350
Fluorene SVOA 350 U 350 360 U 250 20 U 340 340 U 340 340 U 340 350 U 360
Hexachlorobenzene SVOA 350 U 360 350 U 350 I8 U 340 340 U 340 340 U 340 350 U 350
Hexachlorobutadiene SVGA 350 U 350 3so u 350 13 U 340 340 340 340 U 340 350 U 350
Hexachlorocyclopentadiene SVGA 350 U 30 350 U 350 74 U 340 340 U 340 340 U 340 350 U 350

Hexachloroethane SVOA 350 U 360 360 U 350 17 U 340 340 U 340 340 U 340 350 .U 350
Indeno(1,2.3-cd)pyrene SVGA 360 U 350 360 U 350 18 U 340 340 U 340 340 U 340 350 u 350.
sophorona SVGA 350 U 350 360 U 350 19 U 340 340 U 40 340. U 340 350 360

Naphthalene VA 30 U 350 360 U 350 15 U 340 340 0 340 U 340 350 U . 350
Nitrobenzene SVGA 350 U 350 350 U 350 19 U 340 340 U 340 340 u 340 350 U 350

SVOA 360 U 30 30 U 360 20 U 340 340 U 340 340 U 340 350 350

N-Nitrosodiphenylamine SVGA 350 U 360 350 U 350 21 U 340 340 U340 340 30 350

B = The constituent was detected In the laboratory blank sample.
= The constituent was detected and value estimated below the associated PQL value.

POL practical quantitation limit
C =qualifier
SVOA = sernivolatile organic analyses
U = The constituent was not detected, The associated valueis the analytical method POL
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Table A-4. II7-DR Shallow Zone Organics Cleanup Verification Data,
August 8, 2003. (3 Pages)

Sample Location JOOWJO J00W47 JOlOWJ9 J0OwJI JOOWJ2 JOOWJs
m Sampl Area Al DuplicateofJOWO Spit of jOOWJO Sample AreaA2 SampleAAr2eA SamPleAtea.A4

Constituent Clas /g L g/ PL g PL g/k L g POL gg/kg I JOL
61 PQ jt_ k -. 1, PO " Ik 0

Pentachorophenol 870 U 870 870 U 8L 1700 860 860 U 860 0
Phonapthrene 7 VOA I50 U 350 350 U J30 20 40 3 4 U.4.EL 334

henol j135A U 350 350 350 U 30 340 U 340 340 350
3yr6ne0246 5 20340 340 . 2IR350

J = The constituent was detected and value estimated below the associated POL value.
PQL = practical quantitation limit
Q = quarifler
SVOA = semivolatile organic analyses
U * The constituent was not detected. The associated value Is the analytical method PQL
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Table A-S. 117-DR Deep Zone Organics Cleanup Verification Data,
August 8, 2003. (3 Pages)

Sample Location JOQWJ4 J00W JoKO - J0OWJ5 J0OWJG
Sam____ -___ t__n Sample Area Al Dupllc 6fJO0WJ4.Split of J OWJ4 Sample Area A2 Sample Area A3
Constituent Class pg/kg Q PQL pg/kg Q POL Ig/kg Q POL gg/kg 01 Pk pg/kA 0 PQI

1,2,4-Tdchiorobeene SVOA 350 U 350 350 u 350 18 U 340 3 50 U 50 350 U 350
,2-Dichlorobenzene .SVOA 350 U 350 350 1 350 13 U 340 350 U 350 350 U 350
l,3-Dichlorobenzene SVOA 350 U 350 350 U 350 12 U 340 35 u 350 350 U 350
1,4-Didhtorobnzene SVGA 350 U 350 860 350 14 U 340 360 U 350 350 U 350
24,15-TrIohloroplinol SVOA 870.U 870 870 U. 870 32 U 3 870 U 870 860 u 860
24,46-Triohlorophenol 360 U 350 350 350. 33 U 340 350 U 350 360 U 350
2,4-Dichlorophenbl SVOA 350 U. 350 350 ,U .350 27 U 340 360 U 350 350 U 350
24imethylphenol VGA 350 1V 350 350 U 350 30 U 340 350 U 360 360 ul. 360
24-Dinitrophenot SVOA 870 U 870 870 U 870 67 U 1700 870 U 870 860 U 860
2,4.Qinitrotoluene SVGA 300 U 350 350 U 350 19 U 340 350. U 350 350 U 350
,6-tinfirotoiuene SVOA 350 U 350 350 U 350 21 U 340 360 * 350 350 u 3650

2-Chloronalphthiaene 6VGA .35Q. U 350 350 U .350 16 U 340 350 U 350 350 U 350
2-Chlarophenol SVdA 35 0 350 U 350 14 U 340 350 350 U 350
2-Methylnaphthalene SVOA .3$0 U 350 350 U 350 16 U 340 350 U 350 350 U 350
2Methylphenol (creso, o-) SVQA 350 U 35 360 30 20 U 340 360 U 350 .350. U 350
2-Nitroaniline SVOA 870 U 870 870 U 870 39 U 1700 870 U 870 860 U 860
2-Nitrophenol SVOA 350 U 350 350 U 350 20 U 340 360 U 350 350. U 350
30-Dichlorobenzldine . SVOA 350, U 350 360 U 350 24 U 340 350 U 350 350 u 350
$-Nitroanlllhe SV0A 870 V .870 870 U 870 27 U 1700 870 U 870 880 U 8B0
4,6-DInItro-2-methylphenol SVQA 870 U 870 870 V 870 65 U 1700 870 U 870 800 U 860
4-Bromophenylpheryl ether SVOA 360 U 350 360 U 360 23 U 340 350 U 350 350 U 350
4-Choro-3-niethyiphenol SVOA 350 U 350 350 U. 350 28 U 340 360 U 350 350 U 350
4-Chiorosnile SVGA 350 U 350 350 U 350 32 U 340 360 U 350 350 U 350
4-ChIdrophertylphenyl ether SVGA 360 U 350 350 U 350 19 U 340 360 U 360 350 U 350
4-Methyphenol (cresol, p-) SVA 350 U 350 360 U 350 53 U 340 360 U 350 350 u 350
4-Nitroaniline . SVA 70 U 870 870 U 870 23 U 1700 870 U 870 860 U 860
4Nltrophenol -SVGA $70 U 870 870 U 870 44 U 1700 870 U 870 860 U 860
Acenaphthene 350 U 350 350 u 350 17 U 340 360 U 850 350 350
Acenaphthyiene 0 350 350 u 350 17 U 340 360 U 350 350 U 350
Anthracene 350 U 350 -360 350 19 U 340 350 U 350 350 U 350
POL =practical quantiation limit
0 = qualifier
SVOA isemivolatile organic analyses
U a The constituent was not detected. The associated value Is the analytical method P-L:

(8<0

00c



Table A-5. 117-DR Deep Zone Organics Cleanup Verification Data,
August 8, 2003. (3 Pages)

Sample Location J00WJ4 JOOWJ8 J0OWKO J00WJ6 JOOWJ6
p tSample Area A1 Duplicate of J00WJ4 Split of JOOWJ4 Sample Area A2 Sample Area A3

Constituent Class sg/kg Q PQL Ag/kg 01 PaL Mg/kg 01 PQL sg/kg 0 PQL g/kg 0 POL
Benzo(a)anthracene SVOA 350 U 350 23 1 350 24 U 340 350 U 350 360 U 350
flenzo~a)pyrene SVGA 350 U 350 350 U 3bc 20 -U 340 350 U 360 350 U 35c

Benzv(b)fluoranthene SVGA 350 U 350 350 U 360 40 U 340 350 U 360 350 U 360

Benzo(ghi)peryiene SVOA 350 U 350 350 U 350 110 U 340 350 U 350 350 U 350

Benzo(k)ftuoranthene SVOA 350 U 350 350 U 350 20 U 340 350 U 350 350 U 350

mBthc2thyloro1r SVOA 350 U 350 350 U 350 16 U 340 350 U 360 360 U 350

BBBis(2-h eherl phhl- VA 4 B 30 6 5 5 - -4 -8 B-5 5 B -

8ls2-ylbepthoxa tan |SVGAj 350 U 360 350 |U 350 27 U 340 |350 U 350 350 U 360
i2Clr a hyl)eher SVGA| 350 U 350 350 | U 350 .1 U 340 360 U 350 350 U 360

Ci~hrylexl phhla SVOA 490 UB 350 64 22 B 350 15 U 340 680 U 350 tSO U 350
8utlbenzylh~thraae |SVGA 350 U| 350 350 U 350 4 8 U 340 350 U 350 350 U[ 350
Daibanzolra SVQA 350 U 350 350 U 350 24 U 340 .350 U 360 |360 U 360
Cetypen ae SVGA $60 U |360 220 U 360 43 U 340 350 Uf 350 360 U 350
DImenzthathrlaen . SVGA 350 U .350 360 U 360 86 U 340 350 .U 350 350 U 350

Di-nzofuryptan at SVGA 350 U 360 350 U $60 23 U 340 -360 U 350. 350 U 350

Di-ety~lphthalate SVGA 350 U 360 360 U 350 4315 U 340 360 U 360 350 U| 350

Olnieathpthten SVGA 360 U 360 360 U 350 21 U 340 350 U 350 350 U 360
Fi-ntutylphtbalate U 360 360 U 35 0 U 340 350 U 360 360 |U 350

Hexnacthtezae |SVGA 350 U 350 360 U 350 .150 U 340 350. U 360 360 |U 350
Hefluor ut e SVGA 260 J 350 490 U 350 .89 U 340 350 U 360 270 J 360
HF luorye. enad ne SVA 350 U 350 360 U 350 20 U 340 350 |U 350 360 U .350

Hexschloroenfe SVGA 350 U 360 350 U 360 19 U 340 360 U 360 350 U 350

Hndxaor,2,3-dipyene SVGA 350 U 300 350 U 350 13 U 340 350 U 350 aso U 350

Heaphorooe ntdee SVGA| 350 U 350 350 U 350 74 U 340 350 U 350 360 U 350

Nahaen,3e y~e SVQA 350 U 360 360 |U 360 18 U 340.| 360 U 350 360 U |350.nironaene SVOA 350 U 350 350 U 350 19 U 340 350 U 350 350 U 350

eNaphthlalyene SVOA 860_ U 350 350 U 350 150 U 340 350 U 350 350 U 350

N-Nitroso-bn-dipropylmine SVOA 350 U 350 350 U 350 21 U 340 350 U 350 350 U 350
N-Nltroscdiphenylamine SVOA 350 U 350 350 U 350 22 U 340 350 U 350 350 U 360
B =.The constituent was detected in the laboratory blank sVmple.
J1 = The constituent was detected and value estimated below the associated PQL value,
POL practical qu4ntitatlon limit
0 = qualifter
SVGA = semivolatile organic analyses
U = the constituent was not detected. The associated value is the analytical method POL.
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Table A-5. I17-DR Deep Zone Organics Cleanup Verification Data,
August 8, 2003. (3 Pages)

Sample Loc ation .JOOWJ4 , OOWJS JOOWKO J0owJs JOOWJ6,
Sample Area Al Duplicate of JOOWJ4 Split of) JOWJ4 Sample Ara A2 Sample Area As

Constituent Class p / g kg 0 PQL g/kg PQL g/kg PL 1 POL
Pentachlo pheno llsVOA 870 U 80 870 U 870 120 U 00 870 U 7060
Phenthrene SvoA 360 U 350 18 I 7 U1 360 30 5SVO 350 1 350 35 541 0 J35 5Phe 6[Jtl 35p L 36 0 91 340 350 U 360 350 U 360
Pyrene .SVO 26 J 30 1 J 350 86 J 340 350 J 5 24 50
J = The constituent was detected and value estimated below the associated POL value.-
POL - practical quantitation limit
Q - quatifier
SVOA = senivolatile organic analyses
U = The constituent was not detected. The associated value Is the analytical method POL.
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B1.0 DATA QUALITY ASSESSMENT FOR THE 117-DR SITE

B1.1 OVERVIEW

This data quality assessment (DQA) was performed to compare the verification
sampling approach and resulting analytical data with the sampling and data quality
requirements specified by the project objectives and performance specifications. The
DQA involves the scientific and statistical evaluation of the data to determine if they are
of the right type, quality, and quantity to support their intended use (i.e., closeout
decisions [EPA 2000]). The DQA completes the data life cycle (i.e., planning,
implementation, and assessment) that was initiated by the data quality objectives (DQO)
process.

This DQA was performed in accordance with BHI-EE-01, Environmental Investigations
Procedures. Specific DQOs for the site are found in the 100 Area Remedial Action
Sampling and Analysis Plan (SAP) (DOE-RL 2001) and the Data Quality Objectives
Summary Report for 100/300 Area Remaining Sites Analytical Sampling Effort (DQO
Summary Report) (BHl 2003). The DQA is based on the guidelines presented in
Guidance for Data Quality Assessment (EPA 2000). Statistical tests used in this DQA
were. performed as specified in the SAP and the Remedial Design Report/Remedial
Action Work Plan for the 100 Area (RDRIRAWP) (DOE-RL 2002).

Prior to performing statistical tests, all of the analytical data are evaluated and a portion
are validated for compliance with quality assurance (QA) project plan requirements
(DOE-RL 2001, BHI 2003). Data evaluation is performed to determine if the laboratory
carried out all steps required by the SAP, DQO Summary Report, and the laboratory
contract governing the conduct of analysis and reporting of the data. This evaluation
also examines the available laboratory data to determine if an analyte is present or
absent in a sample, and the degree of overall uncertainty associated with that
determination. Data validation isdone in accordance with validation procedures
(BHI 2000a,.2000b) as part of data evaluation. After data evaluation and validation, the
appropriate statistical test is performed on the adjusted raw analytical data (see the
calculation briefs in Appendix C) to determine statistical values for each contaminant.
The number of samples collected for cleanup verification is then evaluated to confirm
assumptions conceming contaminant variability. In addition to the waste verification
samples, data from four discrete samples collected for the Resource Conservation and
Recovery Act of 1976 treatment, storage, and disposal unit (122-DR-1) closure were
also validated. These samples include Hanford Environmental Information System
numbers J00WM1, JOOWM2, JOOWM3, JOOWM4, JOOWM5, and JOOWM6 that are
contained in data package H2316 (Tech Law 2003).

The DQA for the 117-DR facilities site determined that the data are of the right type,
quality, and quantity to support site cleanup verification decisions within specified error
tolerances. All analytical data were found to be acceptable for decision-making
purposes. The evaluation verified that the sample design was sufficient for the purpose
of clean site verification. Additional quality requirements of the QA project plan included
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data acquisition requirements. The cleanup verification sample analytical data are stored in
the Hanford Environmental Information System and are summarized in Appendix A.

The following subsections describe the DQA results for the 117-DR facilities site,
including formal data validation, supplementary data evaluation, and field QA/quality
control (QC) program results. The statistical evaluation of the data is provided in the
calculation brief excerpts included in Appendix C.

B1.2 DATA VALIDATION

B1.2.1 Laboratory QAIQC Analysis

All verification samples are subject to laboratory-specific QA requirements, including
instrument procurement, maintenance, calibration, and operation. Additional laboratory
requirements for internal QC checks are performed, as appropriate, for the analytical
method at a rate of 1 per sample delivery group (SDG), or '1 in 20, whichever is more
frequent. Laboratory internal QC checks include the following:.

* Laboratory Contamination. Each analytical batch contains a laboratory (method)
blank (material of similar composition as the samples with known/minimal
contamination of the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate false-positive results in samples due
to contamination during handling at the laboratory.

" Analytical Accuracy. For most analyses, a known quantity of representative analytes
of interest (matrix spike [MS]) is added to a separate aliquot of a sample from the
analytical batch. The recovery percentage of the added MS is used, to evaluate
analytical accuracy. For analyses not amenable to MS techniques (e.g., gamma
energy analysis) or where analytical recovery is corrected via internal standards
(e.g., alpha spectral analyses), accuracy is evaluated from recovery of the QOC
reference sample (e.g., laboratory control spike or blank spike sample).

* Analytical Precision. Separate aliquots removed from the same sample container
(replicate samples) are analyzed for each analytical batch. The replicate sample
results (evaluated as relative percent differences [RPDs]) are used to assess
analytical precision.

* QC Reference Samples. A QC reference sample is prepared from an independent
standard at a concentration other than that used for calibration, but within the
calibration range. Reference samples provide an independent check on analytical
technique and methodology.

Verification sample laboratories are also subject to periodic and random assessments of
the laboratory performance, systems, and overall program. These assessments are
performed by the Environmental Restoration Contractor QA group to ensure that the
laboratories are performing to meet laboratory contract requirements.
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B1.2.2 Data Validation Results

After sampling was completed, all of the fixed-base laboratory data from one SDG,
H2316, were validated to Level C per BHI-EE-01, Procedure 2.5, "Data Package
Validation Process." Level C validation procedures are specified in Data Validation
Procedure for Radiochemical Analysis (BHI 2000a) and Data Validation Procedure for
Chemical Analysis (BHI 2000b). Validation was performed by Tech, Law, Inc.
(Tech Law 2003). Under the Level C validation procedure, the following items were
reviewed, as appropriate, for each analytical method:

* Sample holding times
* Method blanks
0 MS recovery
* Surrogate recovery
* MS/matrix spike duplicate results
a Sample replicates
* Associated batch laboratory control sample results
* Data package completeness
* Achievement of target (or contractual) required detection limits (RDLs).

Data flagged as estimated (i.e., "J") indicate that the associated concentration is an
estimate but that the data may be used for decision-making purposes. Data flagged as
below detection limits (i.e., "U") indicate the contaminant was analyzed for but not
detected and the concentration is below the minimum detectable activity (MDA) for
radionuclides or the practical quantitation limit (PQL) (i.e., reporting limit) for
nonradionuclides. For nonradionuclides, nondetects are reported as the PQL. For
radionuclides, nondetects report the actual value obtained from analysis (positive or
negative but less than the MDA) except for limited analyses where no value can be
calculated. In these cases, the MDA is reported. This situation is applicable for sample
results that are below detection limits. All other validated results are considered to be
accurate within the standard errors associated with the methods.

The adequacy of laboratory QA/QC was evaluated for precision, accuracy,
completeness, and the specified detection limits pursuant to the SAP (DOE-RL 2001)
and DQO Summary Report (BHI 2003). The organization performing the data validation
reported that, of the data given formal validation, the laboratory met the standards for.
performance for accuracy (±30%) and completeness (>90%)..

A summary of deficiencies noted during validation follows.

Radionuclides. There were no radionuclides included in the validated data package.

Nonradionuclides. No major deficiencies were noted for nonradionuclides.
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Minor deficiencies noted during validation include the following: due to laboratory blank
contamination, the sodium result in sample JOOWM6 was qualified as undetected and
flagged as "U."

B1.3 DATA EVALUATION

The formal data validation described in the previous section included evaluation of only
one SDG; however, DQA is required for all SDGs. Therefore, supplementary data
evaluation was performed on the remaining SDGs (H2309 and W04100). The following
paragraphs include the results of the data evaluation of all SDGs.

To ensure adequate data quality, DQA investigators reviewed the study objectives in
the SAP (DOE-RL 2001) and DQO Summary Report (BHI 2003) to determine the
context for assessing the data. The context for assessing the data includes evaluating
the sample data using the statistical methodology of the SAP (included in the calculation
brief excerpts in Appendix C) and a comparison of analytical results to the precision,
accuracy, representativeness, completeness, and comparability (PARCC) parameters
as specified in the SAP and DQO Summary Report. This section summarizes the
results of the PARCC parameter comparison and presents an evaluation of the affected
data.

Detection Limit Comparison: Reported analytical detection levels for nondetected
analytes were compared to the specified detection limits in the SAP (DOE-RL 2001).
When detected results are obtained, evaluation of detection, limits is not performed. The
data validation and supplemental data evaluation noted any analyses in which the
detection limit (MDA or POL) was above the specified detection limits for nondetected
analytes.

Reported radionuclide analytical detection levels for undetected analytes are compared
against the SAP-specified detection limits to ensure that laboratory detection levels
meet the required criteria.

For the nonradionuclides, the PQLs in nearly all of the semivolatile organic compound
(SVOC) analyses exceeded the specified detection limits of 330 pg/kg. The RDLs are
based on generic conditions where analysis would be performed on 100% solids (0%
moisture). The laboratory is required to report results on a dry weight basis, and
samples containing moisture (e.g., soil samples) could result in slightly elevated
detection limits. The nondetect result values, although higher than the contractual
detection limit goals, are within a range that indicate that the laboratory methodologies
are close to optimal. Although these samples did not meet the specified SVOC
detection limits "as reported" (dry weight basis), the actual "as received" (soil containing
moisture) detection limits met the RDL The information presented above indicates that
the data are suitable for making cleanup decisions.
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All laboratory reported detection levels for metals and radionuclides meet the required
detection limits specified in the SAP.

Precision and Accuracy Evaluation, Analytical accuracy and precision were.
evaluated by examination of the percent recovery and RPD between the main and
duplicate samples. Only the contaminants of concern (COCs) detected at five times the
detection limit (or greater) are used for data analysis with respect to accuracy and
precision. All precision and accuracy parameters met acceptance criteria except for
uranium-238 .in sample JOOWJ9. The RPD for this sample (30.2%) was slightly above
the QC limit.

Difficulty in producing truly homogeneous soil mixtures containing actinide
contamination is well known. Actinides are typically present as alpha-emitting particles
that have a natural tendency to accumulate in discrete portions of the Matrix. Even
distribution of the contaminants throughout the matrix is not likely to occur in nature and
is difficult to achieve in prepared standard materials. The possibility of getting an
actinide hot spot in a subfraction of a sample is significant, even in prepared standard
materials. The RPDs for actinides in the duplicate samples are most likely due to
sample heterogeneity. Based on guidance from Environmental Restoration Contractor
radiochemists, this does not affect the usefulness of the data. In addition, the reported
values are sufficiently below Hanford Site background for uranium-238 and theremedial
action goals (RAGs) so as not to compronise the usability of the associated cleanup
verification data (DOE-RL 2001).

Other Evaluations: Barium, total chromium, lithium, and sodium were detected in
laboratory blank samples. Possible causes and usability of the data is discussed in
Section B14.

RAGs for lithium and sodium have not been established; however, all results were
consistent with background values.

B1.4 FIELD QA/QC

Field QA/QC measures were used to assess potential sources of error and Cross-
contamination of soil samples that could bias results. Field QA/QC samples included
two field duplicate samples, one each for the shallow and deep zone (samples JOOWJ7
and JOOWJ8, shallow and deep zones, respectively), which were duplicates of samples
J00WJO and JOOWJ4, shallow and deep zones, respectively; and two field split
samples, one each for the shallow and deep zone (samples JQOWJ9 and JOOWKO,
shallow and deep zones, respectively), which were splits of samples J00WJ0 and
JOOWJ4, shallow and deep zones,.respectively. The main and QA/QC sample results
are presented in Appendix A.
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B1.4.1 Equipment Blank Samples

One equipment blank sample (JOOWM6) was collected as part of the QA/QC measures.
Sodium was detected in the equipment blank sample (9.6 mglkg). Although a specific
RAG has not been established for sodium, the reported value is sufficiently below
background so as not to compromise the usability of the associated cleanup verification
data (DOE-RL 2001).

B1.4.2 Field Duplicate Samples

Duplicate samples were collected to provide a relative measure of the degree of local
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to
evaluate precision in the analytical process. The field duplicate is evaluated by
computing the RPD of the duplicate samples for each COC. Only analytes with values
above five times the detection limits for both the main and duplicate samples are
compared.

The RPDs for the following shallow zone constituents were outside QC limits for
precision (±30%): cesium-137 (71%) and cadmium (92%). The high RPDs are likely
due to sample heterogeneity. Since both the main and the field duplicate samples are
sufficiently below the cleanup criteria, the RPD results do not affect the usability of the
data for decision-making purposes.

B1.4.3 Field Split Samples

A split sample was collected to provide a relative measure of the degree of variability in
the sampling, sample handling, and analytical techniques used by commercial
laboratories. The field main and split samples are evaluated by computing the RPD of
the split samples for each COC to determine the usability of the verification data. The
U.S. Environmental Protection Agency Contract Laboratory Program duplicate sample
comparison methodology, USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review (EPA 1994), is used as an initial test of the.
data from the splits. Only analytes that had values above five times the specified
detection limit or contract required detection limit for both the main and split sample
were compared.

The RPDs for the following constituents were outside QC limits for precision (±30%):
uranium-233/234 (33%) and uranium-238 (34%) in the shallow zone, and lithium (49%)
in the deep zone. The high RPDs are likely due to sample heterogeneity. Since both
the main and the field duplicate samples are sufficiently below the cleanup criteria, the
RPD results do not affect the usability of the data for decision-making purposes.
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B1.5 SUITABILITY OF DATA

Variance analysis (Appendix C) indicates that the number of samples taken is sufficient
for site verification. The use of statistical values described in Section 5.0 is used to
compensate for COC variance at the site and ensure that decisions are made within!
acceptable error tolerance. As all values were below the RAGs by a larger amount than
the potential heterogeneity in the samples, the usability of the data is not affected.

The conclusion of the DQA is that the data are of the right type, quality, and quantity to
support the intended use. Detection limits, precision, accuracy, and SDG completeness
were analyzed to determine if any analytical results should be rejected as a result of
QA/QC deficiencies. All COC analytical data were found to be acceptable for decision-
making purposes, and the raw data are acceptable for calculating the required statistical
values.
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Dose Conversion Factor (and Related). Parameter Summary
File: HEAST 2001 Morbidity

0 -- Current - - Parameter
Menu --.- Parameter - 3 Value - Default Name

B-13 Dose conversion factors -for inhalation, aem/pci - - -. -- -
B--I3
B'1 3

B-I
B-1,*
B-1 3

B-1
B-I
B-i 3
B-1
B-1 a
B-1
B-i
B-1 3
B-1 a
B-1 3

B-1 . *
B-i a

B-1 3
B-1
B-1 3

-B-1
B-1
B-I -
B-1 a
B-1 3

B-1i

B-1
B-1

D-I 3

D-I 3
D-1
D-I
D-1 3
D-1D-1 a
D-1
D-1
.D-1 I
D-1

D-1
D--1
D-1 3

.ni 3

D-1 3
D-1 
D-1
D-1 a
D-I

factors -for ingestion, orem/pCi:

AC-227+D
AM-241
C-14
Co-60
Cs-137+D
Eu-152
Bu-154
Eu-155
Gd-152
Ni-63
Np-237+D
Pa-231
Pb-210+D
Pu-238
Pu-239
Pu-240
Ra-226+ 
Ra-228+D
Th-228 s-
Th-229+D
Th-230
Th-.232
U-233
U-234
Ut-235+D
U-236

6.720E+00 6.720E+00
4.440E-01 4.44GE-01

S2.090E-06 2.090E-06
2.190E-04 - 2.190E-04

3 3.190E-05 3 3.190E-05
'2.210E-04 ' 2.210E-04
S2.86EOB-04 ' 2.860E-04

- - 4.140B-05 4.140E-05
3 2.430E-01 2.430E-01
3 6.290E-06 6.290E-06

5.400E-0l 5.400E-01
3 1.280E+00' 1.280E+00

2.320E-02 2.320E-02
3.920E-01.' 3.920E-01
4.290E-01 4.290E-01
4.290E-01 ' 4.290E-01
8.600E-03 -8.600E-03

93 BE-03 a 5.080E-03
a 3.450E-0 3 3.450E-01

2.160E+0.o 3 2.160E+00
3.260E-01 3 260E-01

- 1.640r+00 1.640E+00
1.350- Cl 1.350E-01
1.320E-01 3. 1.320E-01
1.230E-01 1.230E-01
1.250E-01 1.250E-01

-A 14GE-02 a 1.480E-02
- 3.640E03 3,64GE-03

- 2.090E-06 ' 2,090E-06
2.690E-05 2.690E-05
- .00GE-05 5-.00E-05
6.480E-06 6.480E-06
9-550E-06 9.55E-G-6
1.530E-06 1.530E-06
1.610E-04 a 'I.61B0E04

' 5,770E-07 5.770E-07
4.4408-03 ' 4.440E-03-
1060E-02 ' 1.06E-02
7.270E-03 ' 7.270-03

3.200E-03 3.200E-03
3.540E-03 3.540E-03

- 3. 3.540E-03 ' 3.540E-03
" 1.330E-03 1.330E-03
" -440E-03 3 1.440E-G3
S8.080E-04 '8.090E-04
3

.4.03GE-0 3 4,.030E-03
5.480E-04 ' 5.480E-04
2.730E-03 ' 2.730E-03

C-4

DCF2( 1)
DCF2( 2)
DCF2 -3)
DCF2( 4)
DC?2( 5)
DCF2( 6)
DCF2( 8)
DCF2( 9)
DCF2 (10)
DCF2 (11)
DC92 (12)
DCF2 (13)
DCF2 (14)
DCF2(15)
DCF2 (16)
DCF2 (17)
DCF2 (18)
DCP2 (19)
DCF2 (20)
DCF2 (21)
DCF2 (22)
DCP2 (23)
DCF2 (24)
DCF2 (25)
DCF2 (26)
DCF2 (27)

DCP3( 1) .
DCP3( 2)-
DCF3( 3)
DCF3( 4)
DCF3( 5)
DCF3( 6)
DCF3( 8)
DCF3C 9)
DCF3 (10)
DCF3(11)

CF3 (12)
DCF3 (13)
DCF3 (14)
DCF3 (15) -

DCF3 (16)
DCF3 (17)
DCF3 (18)
DCF3 (19)
DCF3 (20)
DCF3 (21)
DCF3 (22)
DCF3 (23)

Dose conversion
Ac-227+D
Ama-241
C-14 -
Co-60
Cs-137+D -
En-152

Eu-154
En-155
Gd-152
Ni-63
Np-237+D
Pa-231
Pb-210+D
PU-238
PU-239
Pu-240
Ra-226+D
Ra-228+D.-
Th-22s+D -
Th-229+D
Th-230
Th-232
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 morbidity

o Parameter. - . - Current ' Parameter
Mn 3. - Parameter Value Default Name

D-i - U-233 --. 2.890E-04 3 2.890E-04 DCF3 (24) j
D-I 3 U-234 - - - 2.:830E-04 2.830E-04 DCF3 (25)
D-l . U-235+1 - . - . - . 2.670E-04 2.670E-04 . DCF3(26)
D-1 * U-236 3 2.690E-04 2.690E-04 3 DCF3(27)

D-34 ' Food transfer -factors. -.
D--34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 *RTF( 1,1)
D-34 Ac-227+D , beef/livestock-intake ratio, IpCi/kg)/(pci/d) - 2.000E-05 2.000E-053 RTF( 1,2)
fl-34 

3
Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1 2.00OE-05 2.000E-05 RTF( 1,3)

D-34
- D-34 3 Am-241 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E03 3 RTF( 2,1)

D-34 3 Am-241 beef/livestock- intake ratio, (pCi/kg)/(pCi/d) .3 5.000E-325.0-05 053 RTP( 2,2)
D-34 3 AM-241 ,milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-06 - 2.000E-06 3 RTF( 2,3)
D-*34 3*3

D-34 3 C-14 , plant/soil concentration ratio, dimensionless - 5.50OE.00 5.500E+00 RTF( 3,1)
D-34 3 

C-14 - beef/livestock-intake ratio, (pci/kg)/(pCi/d) -3 3.1002-02 . 3.10O-02 RTF( 3, 2)
D-34 . C-14 milk/livestock-intake ratio (pci/L)/(pCi/d) - 1.200E-02 1.200E-02 3 RTF( 3,3)
D-34
D-34 3 Co-60 -, plant/soil concentration ratio, dimensionless - 8.000E-02 8 .000E-02 RTF( 4,1)
D-34 .CO-60 ,.beef/livestock intake ratio (pCi/kg)/(pCi/d) -3 2.000E-02 2 000E-02 RTF( 4,2)
D-34 3 Co-60 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-03 2 oooE-03 RTF( 4,3)
fl 34 33 .3.

D-34 ' Cs-137+D , plant/soil concentration ratio, dimensionless - 4.000E-02 4 000E-02 3 RTF( 5,1)
D-34 3 Cz5137+D-, beef/livestock-intake ratio, (pci/kg)/(pCi/d) 3.0002 -02 3 .000E-02 3 RTF( 5,2)
D-34 - CS-137+D milk/livestock-intake ratio, (pCi/L)/{pci/d) -9.000E-03 A B.000E-03- RTF 5,3)
D-34 3 -
D-34 3 EU-152 , plant/soil concentration ratio, dimensionless 2.:500E-03 2 500E-03 3 RTF( 6,1)
D-34. 3 EU-152 beef/livestock-intake ratio, {pCi/kg)/(pCi/d) -3 2.000E-03- 2 000E-03 RTF( 6,2)
D-34 Eu-152 , milk/livestock- intake ratio, (pCi/L)J(pCi/d) -3 2.00E-05 2. OQE-05 RTF( 6,3)
13-34 3.

D-34 - Eu-154 s, plant/soil -concentration ratio, dimensionless 3 2.500E203 2.500E-03 RTF( 8.,1)
D-34 - Eu-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) - 2.000E-03 2 000E-03 RTF( 8,2)
D-34 Eu-154 , milk/liVestock-intake ratio, (pCi/L)/(pCi/d) . . 2.0.00E-05 2.000E-05 .RTF( 8,3)
D-34 3 .3

D-34 3 Eu-155 , plant/soil concentration .ratio dimensionless - 2.500E-03 2.500E-03 RTF( 9,1)
D-34 LU-155 , beef/livestock- intake ratic (pCi/kg)/(pCi/d) 2.0002-03 2 0002-03 22T( 9,2)

D-34 3 LU-155 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 2.000E-05 - RTF( 9,3)
D-34 -. - - 3 3

D-34 3 Gd-152 , plant/soil- concentration-ratio, dimensionless 3 2.500E03 2-500E-03 3 RTF(10,1)
D-34 3 Gd-152 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) - 2.000E-03 2.00-03 - RTF(10,.2)
D-34 3 Gd-152 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) . 2.00OE-05 2.000E-05 - RTF(10,3)
D-34 -
D-34 * Ni-63 , plant/soil concentration ratio, dimensionless 3 5.000E-02 .5.0002-02 RTF(11,1)
D-34 * Ni-63 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) .5.000E-03 5.000E-03 3 RTF(11,2)
D-34 3 Ni-63 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.0002-02 3 2.000E-02 3 RTFJIl,3)
D-~34 333 .

D-34 3 Np-237.D , plant/scil concentration ratio; dimensionless 3 2.000E-02 2.000E-02 R TF(12,l) .

D-34 3 Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-03 1.000E-03 2RTF(12,2)
D-34 3 Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 5..000E-06 RTF(12,3)
D-34 - 3 -

C-5.
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 - . - . - Current 3 Parameter
Menu . Parameter - - - Value Default N - lame

plant/soil concentration ratio, dimensionles
beef/livestock-intake ratio, (pCi/kg)/(pCild)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCilkg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensiofiless.
beef/livestock-intake ratio, ipCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pi/L)/(pCi/d)

plant/soil concentrat-ion ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pci/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio; (pCi/L)/(pCi/d)

D-34 3
D-34 3
D-34 -'

D-34 3
D-34 3
D-34 .
D-34 3

D-34 3
D-34
D-34
D-34 3
D-34 3
D-34
D-34
D-34 3
D-34 3
D-34 3
D-34 3
D-34 3

D-34 3
D-34 3

D-34 3
D-34
D-34 3

D-34 3
D-34 3.
D-34 3
D-34 3
D-34
D-34 3
D-34 3
D-34
D-34
D-34 3
D-34
D-34 3
D-34 3
D-34
D-34 3
D-34 3
D-34 3

D-34 3
D-34 3

D-34

D-34 3

.D-34
D-343
D-343
D-34

- I.OOOE-02Pa-23-1
Pa-231
Pa-231

Pb-210+D-,
Pb-210+D
Pb-210+D

Pu-238
Pu-238
Pu-238

Pu-239
Pu-239
Pu-239

Pu-240
Pu-240,
Pu-240

3 1.000E-02 3
- .oooE-03
5.OOOE-06 3

3 1.000E-02 3

.000E-04 3-
3.000E04 3

3 5.000E-03
5.000E-06

1.000E-02
- 8.000E-04
S3.000E-04

' 1.O00E-03

1.000E-04
1.000E-06

3 .1.O00E 03

' 1.000E-04
- 1.000E-06

* 1.000E-03
* 1.000E-04
3 i.000E-06

4.000E-02

1.000E-03

a 1.000E-03

a 4.000E-02
* 1.000E-03
- 1.000E03
3 - -

1 i.000E-03
a 1.000E-04
5.00OE-0.6

3 1.000E-03

3.1.000E-04
51000E-O6

3 1.000E-03

3 1.000E-04
5.000E-06

-3 1.000E-04

5.000-06

" 2.500E-03
. .3.400E-04
" 6.000E-04

- 2.500E-03

3.400E-04
-6.000E-04

RTF(13,1)
RTF(13,2)
RTP(13,3)

RTF(14,1)
RTF(14,2)-
RTF(14,3)

-

C-6

"1.000E-03 3

" 1.000E-04 3

* 1.009E-06 3

" 1.0003-03 3
- 1.000,E04 3
.1.000E-06 3

3 1.000E-03 -3

S1.A00E-04 3
" 1.000E-06 3

4.600r-02 3
3 I-OO0E-03 3
1.000E-03 -

I 4.000E-02 3
1.000E-03 3

3 1 .

- 1.0003-03 3
1.000E-04 3

3 5.000E-06 3

I 1.000E-03.3
1.000E-04
5.000 -06 3

" 1.000E-03 3
S-1.000E-04

5.000E-06 3-

O1.000E-03
1.00E--04 ?

5.0O0E-06 3

2.500E-03 3
3 3.400E-04 3
* 6.0008-04 3

2.500E-03 3

3.400--04 3
6.000E-04 3

Ra-226+D , plant/soil concentration ratio dimensionless
Ra-226+ , beef/livestock-intake ratio, (pCi/kg)/(pCi/d).

Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/dk

Ra-228+D plant/soil concentration ratio dimensionless
Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Ra-.2-28+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Th-228+D , plant/soil concentration ratio, dimensionless
Th-228+D , beef/livestock-intake ratio, (pci/kg)/(pci/d)
Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Th-229+D, plant/soil concentration ratio, dimensionless
Th-229+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Th-229+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Th-230 ,. plant/soil concentration ratio, dimensionless
Th-230 , beef/livestock-intake ratio, (pCi/kq)/(pci/d)
Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Th-232 , plant/soil concentration ratio, dimensionless
Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

U-23 , plant/soil concentration ratio, dimensionless
U-233 , beet/livestock-intake ratio, (pCi/kg)/(pCi/d)
U-233 , milk/livestock-intake ratio, (pCi/L)/(pCi:/d-

U-234 , plant/soil concentration ratio, dimensionless
U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

RTP(15, 1)
RTF(15,2)
RTF(15,3)

RTF(6, 1)
RTF(16,2)
RTP(16,3)

RTF(17,i)
RTF(17,2)
RTF(17,3)

RTF(18,1)
RTF(18,2)
RTF(18;3)

RTF(l9,l)
RTF(19,2)
RTF(19,3)

RTF(20, 1)
RTF(20,2)
RTF(20;3)

RTF(21,1)-
RTF(21,2)

<RTF(21,3)

RTF(22, 1)
RTF(22,2)
RTF(22,3)

RTF(23,1)
RTF(23,2)
RTF(23,3)

RTF(24, 1)
RTF(24,2)
RTF(24,3-

RTF(25,1)
RTF(25,2)
RTF(25,3)
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Summary : 117-DR Cleanup Verification - Shallow Zone File: 117drs.rad

Dose Conversion Factor (and Related) Parameter Sunmary .continued)

- - - File: HEAST.2001 Morbidity

0 Current - Parameter

Menu - - -arameter . Value . Default - Name

D-34 3 U-235+D plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03. RTF(26,1)

D-34 ' U-235+D beef/livestock-intake ratio, .(pC!/kg)/(pCi/d) 3 3.400E-04 3 3.4009-04 2 RTF(26,2)

D-34 U-235+D milk/livestock-intake ratio, pCi/)/(pCi/d) 6.000E-04 3 6.000E-04 3 RTF(26,3)
- - 2

" U-236
" U-236
' U-236

- plantisoil concentration ratio, dimens
* beef/livestock-intake ratio, (pCi/kg)/
, milk/livestock-intake ratio, (pCi/L)(

Bioaccumulation factors, fresh water,
Ac-227+D , fish
Ac-227+D , crastacea and mollusks

Am-241 , fish
AM-241 crustacea

C-14 -fish
3 C-14 -- crustacea

" Co6 . fish

C o-6 . , crustacea

,.onlessione-s 3

(pCi/d)
pCi/d)-

L/kg,

and mollusks

and mollusks

and mollusks

D-34
T-4

- D-34
D-34

D-5
D-5
D-5
b-5
D-5
D-5
D-5
D-5

D-5

D-5
D-si
D-5
D-5
D-5
D-S
D-5
D-5
D-S
D-5
D-5
D-S
D-5
D-5
D-5
D-5
D-5
D-S

D-5
D-5

D-5
D-5
D-5
D-5
D-S.
D- 5,D-S
D-S

D-5
D-5
D-5
D-5
Dl-5

Pb-210+D , fish
Pb-210+D, crUstacea

Pu-238 , fish.
Pu-239 , crustacea

and mollusks

and mollusks

2.500E-03
3 400E-04
6.000E-04

1.500E+01
1.000E+03

3.00E+01
1.000E+03

5.000E404
9 100E+03

3.000E+02
2 OO0E+02,

2.000E+03
1. 000+02

5. 000E+01
1..000E+03

5.000E+01

1.000E+03

5.000E+01
1. 000E+03

2.500E+01

1 000R+03

1 0009+02
1. 0009+02

3 L00E+021
3.00.0E+01
4.000E+02

1..000E+01
3 1.100H+02

3.000E+02
1.0009+02

3.00O0+01
1.000E+02

I 2.500E-03
3 3.400E 04
6.000E-04

3 1.500E+0-

1.000E+03

3.000E+01
1.000E+03

5.000E+04
9.100E+03

" 3.000E+02
" 2.OOOE+02

2000-E+03

1.000E+01

S -5000E+01

1 .000E+03

3 5 -000E+01

. ODE+03
3 - -

. 5000E+01
3 1.000E+03

3 2.500E+01.
.1.06OR+03

3 1.000E+02

3 1. 000E+02

3 3.000E+01

4.000F+02

3 1.000E+01

2 1.100B+02

3 3.000E+02

3 1.000E+02

3 3.000E+01

1.0003+02

RTF(27,1)
RTF(27,2)
RTF(27,3)

BIOFAC( 1,1)
3 BIOFAC 1,2)

BIOFAC( 2,1)
3 BIOFAC( 2,2)

BIOFAC( 3,1-
BIOFAC( 3,2)

3 BIOFAC( 4,1)
BIOFAC( 4,2)

" BIOFAC( 5,1)

"3BIOFAC( 5,2)

1 BIOFAC( 6,1)

3 BIOFAC( 6,2)

BIOFAC( 8,1)
" BIOFAC( 8,1

BIOFAC( 9,1)
BIOPAC( 9,)

3 BIOFAC(10,I)
" BIOFAC(10,2)

-BIOFAC(11,1)

" BIOFAC(11,2)

BIOFAC(12,1)
3 BIOFAC(12,2)

3BIOFAC(13,1)
" BIOFAC(13,2)

" BIOFAC(14,1)

" BIOFAC(14,2)

BIOPAC(15,1)

BIOFAC(15,2)

C-7

Cs.-137+l , fish
3. Cs-137+D- , crustacea and mollusks

Eu-152 * fish
Eu-152 , crustacea and mollusks

9u-154 , -fish- -

* 9u-154 - , crustacea and mollusks

E -155 fish
3 Eu-155 , crustacea and mollusks

Gd-152 , fish
3 Gd-152 , crustacea and mollusks

3 Ni-63 , fish
3 Ni-63 -,.crustacea and mollusks

lNp-237+D ,-fish -

Np-237+D , crustacea and mollusks

Pa-231 , fish
Pa-23-1 - crustacea and mollusks

3-

3

a
i
3

.
3
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Sumary : 117-DR Cleanup Verification - Shallow Zone - File: 117dr s.rad

Dose Conversion Factor (and Related) Parameter Summary (cpntinued)-
File: BEAST 2001 Morbidity

0 - . .-- 'Curret. - Parameter
Menu Parameter- - Value . Default - Name

D-5 * Pu-239 , fish - O3.00OE+01 3.000E+01 BIOFAC(16,l)
D-5 3 Pu-239 , crustacea and mollusks .1.000E+02 - 1000E.02 BIOFAC(16,2)
D-5

Pu-240 , fish
3 Pu-240 , crustacea and mollusks

Ra-226+D , fish
Ra-226.D , crustacea and mollusks

" Ra-228+D fish
* Ra-228+D , crustacea,

Th-228+D , fish
Th-228+D , crustacea

* Th-229+D * fish
Th-229+D , crustacea

3.000E+01
1.000E+02

" 3.000E+01 BIOFAC(17,)
" 1.000E+02 - BIOPAC(17,2)

5-.OOE+01 5.000+01 BIOFAC(18,1)
2.500E+02 2.500E+02 BIOFAC(18,2)

33 . 3

S5.000E+01 5.000E+01
-? 2.500E+02 2.500E+02and mollusks

and mollusk-

and mollusks

and mollusks

fish
crustacea and mollusks

* fish
crustacea and mollusks

and mollusks

D-5 3 U-235+D , crustacea and mollusks
D-5 3
D-5 U-236 , fish

-D-5 U-236 . , crustacea and mollusks -
f-ff fI ttfI11 ifffflitifZ1 ffff IIiiifffiIff1f11It ift

BIOPAC(19,1)

" BIOFAC(19,2)

. l.OoOE+02 1.000E+02 3IOFAC(20,l)
S5.000E+02 - 5.00E+02 BIOFAC(20,2)

3 3. -

* 1.000E+02 1.OOGE+02

5.000E+02 - 5.000E+02
3

3 BIOFAC(21,l)
R-BIOFAC(21,2)

3 1.000E+02 - 1.000E+02 3 BIOFAC(22,l)
5.000E+02 - 5:000E+02 BIOFAC(22,2)

1.000E+02 1.000E+02

S35.000E+02 - 5.000E+02
3

" BIOFAC(23,1)
BIOFAC(23,2)

D-5
D-S
D-5
D-5
D-5
D-5

D-5
D-5
D-5
D-5
D-5
D-5
6-5
D-S
D-5
D-5
D-5
D-5

- D-5
D-5
D-5
D-5
D-5

C-8

/

1.-000E+01 1.000E+01 3 BIOPAC(24,1)
- 6.000E+01 3 6.000E+01 a BIOFAC(24,2)

3. 3. -3

I.000E+01 - 1.000+01-' PIOFAC(25,1)
6.0OOE+01 3 6.000E+013 BIOFAC(25,2)

- . 3 -

1.000E.01 - 1.000E+01 a BIOFAC(26,1)
- 6.000E+01 3 6.000E+01 3 BIOFAC(26,2)

- 3 -

-l.000E+01 - 1.000E+01 BIOFAC(27,1)
. 6.0005+01 - 6.000E+01 BIOFAC(27,2)

IffIf flufffIffi f iftff 111 1tf1if ffff if ff 111Iff ffi

- fish
crustacea

Th-230
Th-23b

Th-232
Th-232

U-233

U-233

U-234
U-234

3 U-2 5+D

fish
crustacea.

, fish

- - -
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1RESRAD, Version 6.21 Ta Limit = 0.5 year - 10/31/2003 13:30 Page 7 --

Summary : 117-DR Cleanup Verification - Shallow Zone File: 117drs.rad

- Site-Specific Parameter Summary - - s-- - - a-e-
0 3 User Used by RESRAD Paramet er.

Menu - Parameter . Input 3. Default (If different from user input) Name

Roll* Area of contaminated zone (M*t21 . 4.750E+03 1-.000E+04 - AREA
ROil 3 Thickness of contaminated zone (m) - 4.600E+00 2.000E00 -. THICKO-
Roll Length.. parallel to aquifer flow -(m) 5.200E+01 -1.00E+02 - LCZPAh
R011 3 Basic radiation dose limit (mrem/yr) 3 1.500E+01 a-2.500E+01 - - BRDIJ
Roll Time since placement of material tyr) 3 0.000E+00 0-000E.0 - - TI

R012 I Concentra
R012 3 Concentra
R012- 3 Concentra
R012 3 CoTcentra
R012 Concentra
R012 3 Concentra
R012 - Concentra
R012 - Concentra
R012 - Concentra
R012 - Concentra
R012 3 Concentra

R013 Cover dep

calculations lyr)
calculations -(yr)
calculations (yr)
calculations (yr)
calculations (yr)
calculations -(yr)
calculations (yr)
calculations (yr)
calculations (yr)

rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rincipal radionuclide
rinoipal radionuclide
tion in groundwater
tion in groundwater
tion in groundwater
tion in groundwater
tion in groundwate-
tion in groundwater
tion in groundwater
ion in groundwater:

tion in groundwater
tion in groundwater
:ion in groundwater

th(m)

(pCi/gj
(pei/g)
(pCi/g)
(pci/g)

(pCi/g)
(Pci/9j):(pCi/g)
(pCi/g)
(pCi/g)
(pci/g)

(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L)(pci/L}:

(pCi/L)
(pCi/L)(pci/b) =
(pCi/L) :

(pCi/L)
.(PCi/L)

Density of cover material (g/cm**3)
Cover depth erosion rate (m/yr)
Density of contaminated zone (s/cm**3)
Contaminated zone erosion rate (m/yr)-
Contaminated zone total porosity,
Contaminated zone field capacity
Contaminated zone hydraulic conductivity
Contaminated zone b parameter
Average annual wind speed (Wa/sec)
Humidity in air (9/m**3)
Evapotranspiration coefficient
Precipitation. (/yr)

R911
R011
Ro11
Roil
Roll
Roll
ROll
Roll
Roll

R012
R012.
R012
R012
R012
R012

R012
R012

.R012
R012
R012

Times fc
Times fc
Times fc
Times fc
Times fc
Times fc
Times fc
Times -fc
Times fc

Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial

3

-

T( 2)
T( 3)
T( 4)
T( 5)
T( 6)
T( 7)
T( 2)
T( 9)
T(1-0)

.Sl( 2)-

Sl( 3)
-Sl( 4)

3 1.000E+00
I 3.000E+00
- 7.200E+00
1.5005+01
4.200E+01
1.380E+02

- 3.000E02
- 1.000E+03

-- not-used

Am-241 3 3-310E-02

C-14. 9 270E-01
Co-60 3 1.460E-02
Cs-137 2 5.180E-02
Eu-152 - 3.260E-02
Eu-154 4.720E-02
Eu-155 4 270E-02
Ni-63 1 02OE+00
Pu-238 2 400E-02
Pu-239 ' 1 980E-02
Pu-240 ' 4.730E-03
Am-241 3 not-used
C-14 I not used
Co-60 3 not used
Cs- 1 373 not used
Eu-152 3 not-used
EU-154 I-not used:
u-155 not used
Ni-63 not used
Pu-238 .not used
Pu-239 - not used
Pu-240 - not-used

3-0-.005+0E0

3 not used
- not used
- 1.600E+00

1.0005-03
- 4.000E-01
1,500E-01

(n/yr) - 2.500E+02,
- 4.050S+00
3 3.400E+00
- not used
9.100E-01
1.600E-01

C79

1.000E+00 3

3.O00E+00
1.000E+01 3

3.000E+01 **

1,000E+02 3

3000E+02 .

I 000E+033 -
o' . O0E+oo -
0.000E+00 3

0.OOE+00 3
0-000E+00 -
0.000E+00 3
0.OOE+00 *3

O .OQOE+00 I
0. 00.0400
0<000E+00
0.000E+00
0.000E+00
0.0oGE+00
0.000E+00
0.000E+00 .

0.0OE+'0 3-
0.000E400 3

0:000E+00 '

0-. OOE+00
l..005+00 a .

G.-OOE+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00 3

0.00E+00 3
1.500E+00 3
1.000E-33
1.500E+00
1.000E-03
4-000E-01
2.00E-01
1.000E+01 a
5.300E+00
2.OOOE+00 3
0.000E+00 3
5.000E-01
1.00E+00 3

3
-. 81( S)
Sl( 6)

- SI( 8)
3 51( 9)

- 51-(11) -

S1(15)
S1(1.6)

l5(17)
Wl( 2)

. W1( 3)
- Wi( 4)--

Wl( 5)
- W1 6),
3- W-1. ( 8) -
S Wl( 91

3W1 (11)

-1 i(15)
3W 1(16)

W W1(17)

3 COVERO
DENSCV

3 VCV
DENSCZ

- VCZ
TPCZ

.- FCCZ
- ceC
BCZ

- WIND
- HUMID.
. - VAPTR
- PRECIP

P
p
p
p
p
p
p
p3
P3
PS
p
P

R013
R013
R013
R013
R013
-R013
R013
R013
R013
R013
-R013
R013

-

.

----
- --

----
- ---

- -
- - -

-
-:. ---

. ------
---
---
---

----
--

---

4 'a
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Summary : 117-DR Cleanup Verification - Shallow Zone File: 117dr S.rad

Site-Specific Parameter Summary (continued-
0 -. User 3 . Used by RESRAD Parameter

Menu 3.- - Parameter - Input 3 Default - (If different from user input) Name

R013 Irrigation (m/yr) -3. 7600E-01 2.900E-01a --- 2 RI
R013 Irrigation mode . overhead overhead --- IDITC-
R013 Runoff coefficient - 2.00CE-01 2.000E-01 .- RUNOFF
R013 Watershediarea for nearby stream or pond (m**2) 1000E06 3 1.000E+06 - - -- 3 WAREA
R013 Accuracy for water/soil computations 1.000E-03 3 1.000E-03 -- EPS

R014 * Density of saturated zone (g/cm**3) - .600E+00 1 500E+00 - --- DENSAQ
R014 Saturated zone total porosity 4.000E-01 - 4.000E-01 --- TPSZ
R014 3 Saturated zone effective porosity . 2.500E-01 2..000-01 --- EPSZ
R P014 * Saturated zone field capacity 1-5002-01 2.00lE-01 --- FCSz
R014 - Saturated zone hydraulic conductivity (m/yr) 3 5.530E+03 1.000E.02 3-- HCSZ
R014 S Saturated zone hydraulic gradient- 1 250E-03 2O00E-02 GW- GST
R014 Saturated zone b parameter 3-4.050E+00 3 5 300E+00 . BSZ-
R014 ?. Water table drop rate. (m/yr) -1.000E-03 3 1.00OE-03 S - a vWT
R014 3 Well pump intake depth (m below water table) 4.600E+00 1.000E+01 - a DWIBWT
R014 3 Model: Nondispersion (ND) or. Mass-Balance (MB) - ND a --- MODEL
R014 -,Well pumping rate (m**3/yr) 2. .2500E.02 3 2.500E+02 - UW

R015 Number of unsaturated zone strata N-1. 1 - S
ROl. 3 Unsat zione 1, thickness m) 1.990E0+1- - 4.OOOE+00 - _- H(1)
R015 3 Unsat. .zone 1, soil density .(g/cm**3) 1 1.600E+00 3 1.500E00 DENSUZ(1)
B015 * Unsat.bione 1, total porosity - 40005E-01 3 4.000E-01 TPUZ (1)
RDlE 3 Unsat. zone 1, effective porosity 2A500E-01 3 2.0002-01 EPUZ(1)
B015 3 Unsat.. zone 1, field capacity -1.500E-01 3 2;000E-0l 3 FCUZ(1)
R015 Unsat. zone 1, soil-specific b parameter 4 050E+00 ' 5.300B+00 .-- ' BUZ(I
R015 3 Unsat. zone , hydraulic conductivity (mtyr) 2,500E+02 - 1.000E+01 '- ICUZ(1)

R016 - Distribution coefficients for Am-241 - -.- 3
.RO16 - Contaminated zone (cm**-3/g) 2.0002+02 2.000E+01 - DCNUCC( 2)
R016 - Unsaturated zone 1 (cm**3/g) 2000E+02 2.000E+01 - --- DCNUCU( 2,1)
R016 Saturated zone (cm**3/g) - 2.000E+02 ' 2.0O0E+01 - --- - a DCNUCS( 2)
Rb16 l Leach rate (/yr) . -. 0000E+00 3 0.000E+00 . 5.426B-05 3 ALEACI( 2)
R016 Solubility constant 0-.000E+00 3 0.000E+00 - not used - SOLUBK 2)

R016 - Distribution coefficients for C-14 - - - a 3 - - --

R e16 3 Contaminated zone (=a**3/g) - 2.000+02 0.000E+00 - -- .
3

.DCNUCC( 3)
R016 3 Unsaturated zone 1 (cm**3/9) 2-000+0.2 0 000E+00 -N --- - DCNUCU( 3,1)
R016 - Saturated-zone (cm**3/g) 3 2.000E+02 3 0.000E+00 - DCNUCS( 3)
R016 3 Leach rate (/yr) . 0.000E+00 -0 000B400 5.426E-05 3 ALEACH( 3)
R016 Solubility constant - O.OOOE+00 0 000E+00 not used SOLUBK( 3)

R016 3 Distribution coefficients for Co-60 -3- . -

R016 - Contaminated zone (cm**3/g) 5.000E+01 1.000E+03 - --- DCNUCC( 4)
R016 Unsaturated zone 1 (cm**3/g) A5o00E+01 1.000E+63 --- DCNUCU( 4,1)
R016 Saturated zone (cm**3/g) - 5.000E+01 1.000+03 3 --- DCNUCS( 4)
R016 3 Leach rate (/yr) -0.00E+00 0 000E+00 ' 2.1662-04 3 ALRACH( 4)
A016 3 Solubility constant 0.000E+00 0.000E+00 not used - ' SOLUBEK( 4)

C-10
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Summary : 117-DR Cleanup Verification - Shallow Zone File; ll7drs.rad

Site-Specific Parameter Summary (continued)

0 - User 3 -Used by RESRAD Parameter
Menu 3  Parameter -.- -Input . Default (If different from user input) Name

R016 D fistribution coefficients for Cs-137 -- a a -

R016 a Contaminated zone (cm**31g) - 5.000E+01,3 1.000E.03 --- - DCNUCC( 5)
R016 Unsaturated zone 1 (cm**3/g)< -5..OOOE+01 1.000E+03 - --- DCNUC ( 5,1)
ROIE a Saturated zone (cm**3Ig) 5.000 E+O1 3 1.Q&OE+03 --- DCNUCS( 5)
ROl1 3 Leach rate (/yr) -0000E.00 0.000E+00 2.166E-04 - ALEACH( 5)
RO-16 3 Solubility constant - 0.OOOE+00 3 O.000E+00 not used 3 SOLUBK( 5)

R016 a Distribution coefficients for Eu-152 - -

R016 - Contaminated zone (c**3/g) a- 2.000E+02 -1.000E+00 --- DCOUCC( 6)
R016 - Unsaturated zone 1 (cm**3/g) 1 2.000+E02 ?-a 000+00 --- 3 DCNUCU( 6.1)
R016 a Saturated zone (cm**3/g) .2000E+02 -1.O0OE+00 --- - DCUCS( 6)
R016 Leach rate /yr) 3 -. oooE+0o I..OO0E+00 3 5.426E-05 - ALEAC( 6)
R016 Solubility constant 3 0000E+60 3 0.00oOE+00 not used ' SOLUBK( 6)

R016 3 Distribution coefficients for Eu-154 -3

ROlE . . Contaminated zone (cm**3/g) 2.o00E+02 a-1 000E+Oo - - .- IDCNUCC( 8)
R01 3 Unsaturated zone 1 (cm**3/g - 2.OE+02 O 1 000E+00 --- DCNUCU( 8,1)
ROlE * Saturated zone (cm**3/g) - 2.OOOE+02 - 1000E+00 --- DCNUCS( 8)
R016 Leach rate (/yr). -- 0.000E+00 a 0.000E+00 3 5.426E-05 3-ALEACH( 8)
RO16 - Solubility constant - OOOE+00 0.00.0E+00 -not used 3 SOLUBK( 8)

R016 - Distribution coefficients for Eu-155 - - . 3 -

RPOl . Contaminated zone (cm**3ig) 2.OOOE+02 a-1.OOOE+0t . --- DCNUCC( 9)
ROlE 3 Unsaturated zone 1 (cm*3/9) - 2.00E+02 3-.0OOE+00 -- . DCNUCU- 9,1)

-R016 Saturated zone: (cm**3/g) - -a-2.000E+02 -1-.00E0 - . + DCNUCS( 9)
R016 3 Leach -rate (/yr) - 0.000E+00 '.000R+00 - 5.426E-05 - ALEACH( 9)

O16 3 Solubility constant - - A 0.00R+00 3 0.000B+00 3 - not used SOLUBK( 9)

Distribution coefficients for Ni-63
Contaminated zone (cm**3/g).-
Unsaturated zone 1 (cm**3Ig)
Saturated zone .(cm**3/g)
Leach rate ( r) -

Solubility constant - .

Distribution coefficients for Pu-238
Contaminated zone (cm**3Sg) -

Unsaturated zone 1 (cM**3/g)
Saturated zone (cm**3/g)
Leacharate (/yr)
Solubility constant

Distribution coefficients- for Pu-239
Contaminated zone (cm**3/g)
Unsaturated zone I (cm**3/g)
Saturated zone (cm**3/9)
Leach rate. (/yr)
Solubility constant

3.000R+01 1000E+03

3.000E+01 .OOOE+03
3.000E+01 1.000E+03 a
o.-ooo-Oo0 a 0.o0E+500 3
0.000E+00 0.000E+00 3

2.000E+02 3 2 000E+03
2.0000E+2 3 2.000E+03.,
2.000E+02 3. 2<000E+03 3
0.000E+00 a 0.000+00
o OOOE+00 a o.oooE+00

2.000E+02 3 2.OOE+03 3
2.000E+02 - 2.000E+03
2.0005+02 a 2.0005+03 a
0-000E+00. 0s000E+00
0,000E+00 3 nnOiE+00 3

3.605E-04
not used

5. 42E-05
not used

5.426E-05
aiot used

* D=C~C (11)
DCNUCC(-11)-DCNUCo (11,1)

SDCNUCS (11)
',ALEACH(11).
3 SoLUBK(11)

3-

DCNUCC(15)

DCNUCU(1,1)
DCNUCS(15)

SALEACH(16).

3 SOLUBK(1)

DQSYCC(16)
a- DCNUCU(16,l)
SDC4UCS(16)

SALEACHil6).

- SOLUBK(lE)-

C-i.

RO16
R016
R016
R016
R616
R016

R016
R016
Rol6
R016
.RO6
P016

R016
R016
R016
R036
ROlE
-R016

3
3

:
- r -
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Summary ; 117-DR Cleanup Verification - Shallow Zone - ile: 117dr_s.rad

Site.-Specific Parameter Summary (continued)
0 - User .. -- .- Used by RESPAD Parameter
Menu - Parameter - - Input 3 - Default 3 (If different from user input) 3 Name

S f-Distrintinn npfficisntxs-fnr Tu-24n 3- - - - -

Contaminated zone (cin**3/g)
Unsaturated zone 1 (cm*t3/9)
Saturated zone cm**3/g)
Leach rate (/y)
Solubility constant

Distribution coefficients for daughter Ac-227
Contaminated zone (cm**3/g)
Unsaturated zone 1 {cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Gd-152
Contaminated -zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate t/yr)
Solubility constant .

Distribution coefficients for daughter Np-237
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant .

Distribution coefficients for daughter Pa-231
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cmt*3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients -for daughter Pb-210
Contaminated zone (cm**3/g)
Unsaturated zore 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate /fr) -
Solubility constant -

Distribution coefficients for daughter Ra-226
Contaminated zone (cm**3/g) -
Unsaturated zone 1 (cr**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

R016 Distribution coefficients for pu-2io
2.000E+02. 2.0003+03
2.000E+02 2.000E+03
2.000E+02 3 2.000E+03
0.000E+00 -0.000B+00

-0.000E+00 3 0.0000
3 3

2.000E+01 '2.000E+01
2.000E+01 3 2.000E+01
2000E+01 - 2.000E+01
SO.OOE+00 3 0.000E+00
0.000E+00 0 O.OOE+00.

3-1.000E+00 -1000S+00

-1.060E+00 4-I:OOOE+00
E-1.000-00 01.OQOE+00

3. O.00+00 'O000E+00
" 0.000E+00 0.00OE+00

3 3

'-1.000E+00 '-1.000E+00
'-1.000E+00- -1-.O00E+00
3-1.000E+00 3-1.000E+00

. 0.00.E+00.3 0.000r+00
-0.000E+00 'O.0008+00

-5.0O0E+001 ' 5.000E1
S5.-000E+01 3-5.000E+01

S 5>0008+01- 5 OGOE+t1l
3 0DOOOE+00 0 000E+00

0.000E+00 - 00OE+00
3 -

" 3.OGOE+01 3-1.000E+02
3.000E+01 3 1.000E+02

" 3.000E+01 3 12000E+02

S0.000-E+00 -0 000E+00
1. 00.00E+00 3 0.00u+00

2-.00,E+02. 7.000E+01

2000E+02 - 7.000E+01
2.000E+02 7.OOOE+01

S0.O00E+00 0.000E+00
' 0.000E+00 0.000E+00

C12

R01P 3
R01 3
R016 a
R016 3
R016 3
R016 3

-R016 3
RO 16 -3
R016-a
R01 3
R016-
R016 3

R016 3

R016
R016 3
R016 .3
R016
R016

R016 3
R016 3
R016 3
R016 3
R01P 3
R016 3

R016 3
RO16 3
RO16 I
R016 3
R016 3
R016 3- R0l6 3

R016 3

R01-6 a
ROlE

R016 3

R016 3
R016 3

5.426E-05
not used

- 5.397E-04
-not used

8 .249E02
8.249E+02
8.249E+02
1.316E-05
not used

2:574E+02
2.574E+02
2.574E+02

.. ... 4..216E-05
not used

2.166E-04.
not used

3-605E-04
not used

5.426E-05
not used

-. DCNUCC(17)
- DCNUCU(7, 1)
- DCNUCS(17)
- 3ALEACH(17)

SOLUBK(17)

ajDCNUCC( 1)
DCNUCU( 1,1)
DCNUCS( 1)

* ALEACH( 1)
3 SOLUBK( 1)

SDCNUCC(10)
3 DCNUCU(10 1)
3 DCNUCS(1.0)

-3 EACH(10). -

SOLUBK(1f)

3-

- DCNUCC(J )
DCNUCU(12,1)
DCNUCS(12)

3 ALEACH(12)
- -OLUBK(.12)

DCNUCC.(13)

DCNUCU(13,1)
-DCUCS(13)
ALEACH(13)
SOLUBK(13)

DCNUCC(14)
DCNUCU(14,1)
DCNUCS(14)
ALEACH(14)
SOLUBK(14)

3
DCNUCC(18)

- DCNUCU(18-1)
DCNUCS(1S)

ALEACH(1)
3 SOLUBK(18)



CVP-2003-00018
Rev. 0
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Sunmary 117-DR Cleanup Verification - Shallow Zone File: l7drs.rad -

Site Specific Parameter Summary (continued)
0 ' User 3 . Used by RESRAD Parameter
Menu . Parameter -- Input Default 3 (If different from user input) Name -

R016 - Distribution coefficients for daughter Ra-228- 3 3 - -

R016 3 Contaminated zone (cM**3/g) 2.000E+02 -7.000E+01 . --- -- DCNUCC(19)
P016 - Unsaturated zone 1 (cm**3/g) 2.000E+023 7.000E+01 -- -DNUC19,1)
R016 3 Saturated zone (cm**3/g) - 2. -000E.02 3 7.000E+01 - --- DCNUCS(19)
R016 Leach rate (/yr) 0.000E+00 0.00 00 3 - 5.426E-05 - ALEACH(19)
SOl6 3 Solubility constant -0.000E00 .O.000E+00 3 not used 3 SOLUBK(19)

R016 3 Distribution coefficients for daughter Th-228 -

R016 3 Contaminated zone (cm**3/g) - .0002E+023 6.000E+04 3 -- - 3-DCqVCC(26)
R016 - Unsaturated zone 1 (cmn**3g) - 2.000E+02 3 6.000E+04 - --- - ' DCNUCU(20,1)
R016 Saturated zone (cm**3/g) - 2.000E+02 2 6.000E+04. 3 3--- DCNUCS (20)
R016 3 Leach rate (/yr) - - -0.000E+00 0.00E+00 3 5.426E-05 - AIEACH(20)
R016 * Solubility constant - 0,000E+00 3 0.000E+00 - - not used - SOLUR(20)

R016 3 Distribution.coefficients for daughter Th-229 . 3

R016 Contaminated zone (cm**3/g) - 2. .:000E+02 36 .OOfE+04 DC--- - DCUCC(2l)
R016 3 Unsaturated.zone 1. (cm*3/g) - - -2.000E+02- 3 6000E+04 -- DCUCU(21,1)
R016 3 Saturated zone (cm**3/g) 3 2.OGOE+02 3 6.00E+04 - --- - DCXUCS(21)
R016 I Leach rate (/yr) ' -- 000B+00 3 0.000E+00 3 - 5.426E05 3 ALEACH(21)
R01-6 3 Solubility constant - -0 000E+00 - 0.000E+00 - not used - - SOLUBK(.21)

R16 Distribution coefficients for daughter Th-230 - -
R016 - Contaminated zone (cm**3/g) -2 000E+02 -6.000E+04. 3 ----- DCNUCC(22)
R016 . Unsaturated zone 1 .(c**3/g) -2 000E+02 6.00OE+04 - -- DCNUCU(22.l)
R016 - saturated zone (cm**3/g) - 2 000E+02 3 6.000E+04 - . -- DNUCS(22)
R016 3 Leach rate (/yr) - 0 000E+00 - 0.000E+00 - 5.426E-05 ALEACi(22)
R016 S Dolubility constant - 0 00E+00 ' 0.000E+00 . not used - SOLUBK(22)

R016 3 Distribution coefficients for daughter Th-232 3 - - - - -

R016 3- Contaminated zone (cm**3/g) - 2.000E+02 6.000E+04 - - -- - DCIUCC(23)
R016 3 Unsaturated zone-1 (cm**3/g) 2.000+02 6.000E+04 - --- CDNUCU(23,1)
R016 3. Saturated zone (cm**3/g) 2.000E+02 6 000-E+04 -. -- DCNUCS(23)
R016 L teach rate (/yr) 0-000E+00 0.000E+00 3 5.426E-05 ALEACH(23)
R016 Solubility constant 0.000E+00 ''0.000E+00 3-- - not used . SOLUBK(23)

R016 3 Distribution coefficients for daughter U-233 - 3 -3

R016 C. Contaminated zone (cm** /g) 3 2.000E+00 3 5.000E401 3 - --- DCUCC(24)
R016 3 Unsaturated zone 1 (cm**3/g) - 2.000E+00 3 5.000E+01 - --- DCNUCU(24,1)
R016 3 Saturated zone (cm**3/g) -2.000E+0 3 5.000E+01 3 --- DCRUCS(24)
R016 3 Leach rate (/yr) 3 0.000E+00 3 0.00E+00 5.119E-03 ALEACH(24)
R016-3 Solubility constant - O>002+00- 0.000E+00 3 not used sOLUBK(24)

R016 Distribution coefficients for daughter U-234 3
R016' Contaminated zone (cm*'3/g) - 2.000E+00 -3 5.0O0E+01 3 DR--- DCUCC(25)

R016 3 Unsaturated zone 1 (C**3/g) .2.000E+00 35.000E+01 --- uCKUCU25,l
R016 3 Saturated zone (cm*3/g) -2.000R+00 3 5.000E+01 -- - DCNUCS(25)
R016 3 Leach rate. (/yr) 0.000E+00 0.000E+00 3 5.119E-03 - AIEACH(25)
R016 Solubility constant 0.000E+00 0.000E00 not used SOLUBK(25)

C-13
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Summary : 117-DR Cleanup Verification - Shallow Zone File: 117dr s.rad

Site-Specific Parameter Summary (continued)
0 - User . Used by RESRAD . Parameter
Menu -- Parameter . - - - input I Default (If different from Inuser input) 3 Name

Distribution coefficients for daughter U-2
-Contaminated zone- (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)

* Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter U-2
Contaminated zone (cn**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant -

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Exposdre duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction Of time spent outdoors (on

ROlE
R016
ROIGR016

ROlER016
RD16
R016
R016
R016

R016
R017

R017

.RO17

ROlE

R011

ROlE

R017
R017
R017
-P017

P017
Outer dnnular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular
Outer annular

radius
radius
radius
radius
radius
radius
radius
radius
radius

Outer'annular radius
Outer -annular radius
Outer annular radius

(in),

.(ml.

(is),

(ml,
(m) ,
(in),

(in),-

(m),

gamma
(used-it
ring 1:
ring 2:
ring 3:
ring 4s
-ring 5:
ring 6:
ring 7:
ring 8:
ring -
ring 10:
ring 11:
ring 12:

ite)

FS =

Fractions of annular. areas within AREA:
Ring 1
Ring 2 - -
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring -S

Ring 4 -
Ring 10
Ring l
Ring 12

Fruits, vegetables and grain Consumption (

'35 3 3 . a

- 2.000E+00 ' 5.000E+01 3
- 200E+00 5.000E+01

- 2.000E+00 35.000E+Ol 3
S.000+00 - 0.00sE+00 
. Oo.000E+00 000E+00

36 - -
2.000B+00 3 5.00E+01 -

2.000E+0 5.000E+01 3
2.000E+00 5.000E+01 a
-0000E+00 3, O.000E+00
0.00E+00 0.0003+00 3

7-300E+303 8.400E+03 S

- 1.000E-04 I.O3E-04 3
3.000E+01 3.00E+01
4.000E-01 ' 4.000E-01-3

-- S6KOO-ol -. OE-0 S -
- 6 3$.000E-01 '-5.OoOERL1 l

2.0003-01 * 2.500B201
1.000E+00 1 000E+00

-1) 3 -3 -
. - not used. ' S000E+01 3
S anot used 7.071E+01 3

not used O. 0000E+0 3-
" not used 0.00OE+00 3
anot used 0.0003400

" not used 3 0.003E+00 I
" not used ' 0 00E+00

not used - 0 00oE+00 3-
- not. used. 0.000E+'00
- not used - 0.000E+00 3
not used ' 0.000E+00 3

3 not used 3 0.000E+00 3
3 -

not used 3 .100E+00. 
.-'not used 1- 2<732E-01 -

not used - 0.000+0.0
iot used- 0.000E+00 3
not used 0.000E+00

- not used ' 0.000E+00 S

- not ueed 0.000E+00 3
t rot used ' 0.00.00 S

not used - .000E00
"not used ' 0:000S+00
- not used 0.000E+00
. not used . 0.000E+00 3

kg/Yr) 1.100E+02 1.600E+02 -

5.119E-03
not used

5.119E-03
.not used-

>G shows circular AM

DCNUCC(26)
DCNUC(,26,1)
DCNUCSC26)
ALEACH(26)

- SOLUBC(26)

3
3 DCNUCC(27)

DCNUCU (27.1)
DCNUCS(27)
ALEACH(27)
SOLUBIK(27)

. INHALR
MLINH

3 SHF3
- SHF - -

- FIND
3 POTD

EAI FS--

RAD SHAPE( 1)
RA SHAPE( 2)
RADSHAPE 3)
RAD SHAPE( 4)
RAD SHAPE( 5)
RAD SHAPE( 6)
RAD SHAPE( 7)
PRAD S3APE( 8)
RAD SHAPE{ 9)

- RAD SHAPE{lO)
RAD SHAPE(11)
RAD SHAPE(12)

- .FRACA( 1)
FRACA( 2)-

3 FRACA( 3)
FRACA( 4)
FRACA( 5)

3 FRACA4 6)
- FRACA 7-
- FRACA( 5)
FRACA( 9)

. FRACA(1)
' FRACA(l1)
3 FRACA(12)
' DIETl)

C-14

Shape factor flag, external
Radii Of shape factor array

R017
R017 -
R017 3-
R017
R017
R017 3
R017 3-
I017'
R017
R017 3

- R017 -.
R017 a

3

3

.

-- -

.-
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Summary 117-DR Cleanup Verification - Shallow Zone File: 117dr s.rad

Site-Specific Parameter Summary (continued)

0 User 3 3 used by RESRAD - Parameter
Menu 3 Parameter - Input .3 Default (If different from user input) 3 Name

ROlS - Leafy vegetable consumption (kb/yr) 2.7O0E+00 I o 4001i - DIET (2)
R01$ 3 Milk consumption (L/yr) 1.000E+02 3 9.200E+01 - - - - DIET(3)
R018 s Meat and poultry consumption (kg/yr) 3.600E+01 3 6.3oE+01 - - 3 DIST(4)
R018 Fish consumption (kg/yr) I .70E+01 - 5.400E+00 3 - - - DIET(5)
R018 3 other seafood consumption (kg/yr) 9.-0001-01 3 9.000E-01 3- - -DIET(S)
R618 3 Soil ingestion rate .(g/yr) 3 7.300E+01 3 3.650E+01 3 - SOIL:

R018 3 Drinking water -intake (L/yr). - 3 7.300E+02 3 5.100E+02 3 - 3 DWI

.R018 Cntamination fraction of drinking water 1.000H+00 3 1.000E+00 - FDW-
ROlS 3 Contamination fraction of household water '.not used . 1.O00E+00 3 -- - FHHW
RQIS Contamination -fraction of livestock -water -1 000E+00 3 1.000F+00 - - -FL-

R018 3 Contamination fraction of irrigation water 1 000E+00 3 1000E+00. - -- FIRN
R018 3 Contamination fraction of aquatic food 5.000E-01 3 5.00OE-01 3 ---- -FR9
R018 ' Contamination fraction -of plant food 3-1 3 0.500E+00 3 FPLANT

R018 3 Contamination fraction of meat .1 - - 0.237E+00 FMEAT -

R018 - Contamination fraction of milk - .'-1- - 0.237E+00 FMILK-

ROI1 3 Livestock fodder intake for meat (kg/day) ' 6 800E+01 6800E+01 - - - - LFIS
R019 3 Livestock fodder intake for milk (kg/day) - . 500H+01 3 5.500E+0 3 - ---. LFI6
R019 * Livestock water intake for meat (L/day) 5 000E+01 5.000E+01 3 - - - LWIS
R019 3 Livestock water intake for milk L/day) -- 1 600E+02 13600E+02 3 - --- -LW16
R019 Livestock soil intake (kg/day) 35 000E-01 3 5.000E-01 3 - -- LS -

R019 3 Mass loading. for foliar deposition (g/m**3) 1 000E-04 3 1 000E04 3 - MLFD
R019 Depth of soil mixing layer (m) - .O E-01 1.50E01 - DM
-019 3 Depth of roots (ml 3 9.000E-01 3 9.000E-01 3 3 DROOT

R019. ' Drinking water fraction from ground water 1.000E+00 3 1.000E+00 - 3 FGwDW
. R019 Household water fraction from ground water not used 3 1.000E+00 3 --- , 'GWH -

R019 3 Livestock water fraction from ground water 1.000E+00 3 1-0005±0 .3 FOWLW
5019 3 Irrigation fraction from ground water 3 1 000E+00 3 1.000E+00 3 . - FGWTR

R19B 3 Wet weight crop yield for NonALeafy (kg/m**2) 7.000E-01 3 7000 E-01 3 . - YV(1)
R19B Wet weight-crop yield for Leafy (kg/m**2) . 1.500E+00 3 1 500E+00 3 --- YV2)
R19B 3- Wet weight crop yield for Fodder (kg/m**2) - 1.100E+00 1 100E00 3 - YV(3)
R19B 3 Growing Season -for Non-Leafy (years) - 1.700E-01 3 1 700E-01 3 TEI)
R19B 3 Growing Season for Leafy (years) -2.500E-01 2 5001-01 - TE(2)
RI9B 3 Growing season for Fodder (years) - . 3 8.000E-02 S .OOE-02 -- 3 TE(3)
R19B 3 Translocation Factor for Non'Leafy - 1_- .000E-01 3 1.000E-01-3 - - TIVC1)
R19B 3 Translocation Fa'tor for Leafy -- - 1.000E+00 3 1.000B.00 3 - TIV(2)
R19B 3 Translocation actor for Fodder - .1.000B+00 3 1.000E+00 - - TIV(3)
R19B 3 Dry Foliar Interception Fraction for Non-Leafy, 3 2t500E-01 3 2.500E-01 - - RDRY (1)
R19B 3 Dry. Foliar Interception Fraction for Leafy - 2.500E-01 I 2.500E-01 R - PDRY(2)
R19B 3 Dry Foliar Interception.Fraction for Fodder -3 2.500E-01- 3 2.5.00E-01 3 - RDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 2.500E-01 3 -- - . 3 RWET(1)
R19B 3 Wet Foliar Interception Fraction for Leafy, - 2.500E-01 3 2.500E-01 -- - RWET(2)
R19B Wet Foliar- Interception Fraction for Fodder 2.500E-01 3 2.500E-01 3 - 3 RWET(3)
R19B 3 Weathering Removal Constant for Vegetation - 2.000E+01 3 2.000E+01 3 -- - WLAM

3 - - - 3 3 3 - -

C14 3 C-12 concentration in water (g/cm**3) - 2.000E-05 3 2.0001-05 3 - --- - C12WTR.
C14 . C-12 concentration- in contaminated soil (g/g) 3.000E-02 3.000E-02 --.- C12CZ
C14 3 Fraction of vegetation carbon from soil . 3 2.000E-02 3 2.000E-02 -- -- CSOIL.
C14 - Fraction of vegetation carbon from air - 9.800E-01 9.SQOE-01 CA--- CIN
C14 - C-14 evasion layer thickness in soil (m) 3 3.000E-01 3.000E-01 C --- DMC

C-15
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Summary :117-DR Cleanup Verification - Shallow Zone File: li7dr s.rad

Site-Specific Parameter Sunmary (continued).
0 3 User -. . Used by RESRA Parameter
.Menu...-.- - Parameter.- .- Input Default ' (If different from user input) Name

C14 C-14 evasion flux rate from soil (1/sec) 7.900E-07 7.0001-07 . - -- - EVS-

C14 C-12 evasion flux rate from soil (1/sec) l.OOOE-lO 1.0&0E-10 3 - --- 3 REVSN

C14 Fraction of grain in beef cattle feed 8.000E-01 B .00-Cl --- 3 AVFG4

C14 Fraction, of grain in milk cow feed 2.000E-01 2.000E-01 3 - - AVFG5

C14 * DCF correction factor for gaseous forms of C14 8.94E.01 8.894E+011 . --- C02F

STOR Storage times of contaminated foodstuffs (days) -3

STOR Fruits, non-leafy vegetables, and grain 1 .460E+01 1.40E+01 -- STORT(1)
STOR Leafy-vegetables 1.000E+00 1.b00E+00 - - - 6T70 T(2)

ST0R 3 Milk - 1.000E+00 1.00D2+00 - - - S T3)

STOR 3 Meat and poultry 3 .- 2.000E+01 I 2.000E+01 - STORT(4)
STOR Fish - 7.000E+00 7.000B+00 --- --- a T(5)

STOR Crustacea and mollusks 3 7.00E+00 3 7.0001.00 - -- STOR T(6)
ST02 Well water ,1.00E+00 ' 1.000-O- - - STORT(7

STOR Surface water . 1.000E+00 3 1.000E+00 -.- - STOR 7_(8)

STOR 3 Livestock fodder - 4.500R+01 14.500E±01 --- STORT(9)

R021 Thickness of building foundation (m) - not used 3 1.500E-01 - - . FLOOR -

R021 Bulk density of building foundation (g/cm**3) 3 not used. 3 2.400E+00 - 3 DENSFL

R021 - Total porosity of the cover material not used 4.0002-01 - TPCV

R021 3 Total porosity of the building foundation not used 1.0002-01 - TPFL'

R021 - Volumetric water content of the cover material not used 5.000E-02 - - PH20CV

R021 3 Volumetric water content of the foundation - not used 3 .0001-02 3 - - PH2OFL

R021 I Diffusion coefficient.for radon gas (m/sec) -3

R021 3 in cover material not used 2.00E-06 - DIFCV -

R021 - in foundation material not used 3 3.000E-07 - - DIFFL

R021 ' in contaminated zone soil . - not used - 22O00E-06 -- 3 DIFCZ

R021 -Radon vertical dimension of mixing (m) . a not used I 2.000E+00 3 - -mix

R021 ' Average building air exchange rate (1/hr) . -not used 3 5.000E-01 - REXG

R021 Height of the building (room) (m) not used -2.500E00 -- HRM
R021 Building interior area factor - . not used 0.O000 3 --- - FAI-

R021 3 Building depth below ground surface (m) not used -1 000E+00 --- -DMFL -

R021- Emanating power of Rn-222 gas .- not used 2 500E-01- --- EMANA(l)

R021 Emanating power of Rn-220 gas not used 1 500E-01 - -- EMANA(2)

TITL .Number of graphical time points . -... 32 -- ... -NPTS

TITL Maximum number of integration points for dose 17 - LYA .

TITL 3 Maximum number of integration points for risk - KYMAX
ff 11111-11 IIIIttttff t t1II11111f 1 fftI ftfilIt 11ff ft1 ft x f-i f ff1 f tff iliili fi I 1ff It If If 1111f 111ff fifth1
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Summary 117-DR Cleanup Verification - Shallow Zone File: 117dr s.rad

Summary of Pathway Selections

- Pathway User Selection -

1 -- external gamma active - --

2 inhalation (w/O radon) activ4
3 -- plant ingestion active -

4 -- meat ingestion - 3 active -

5 -- milk ingestion I active -

6 aquatic foods 3 active
7 -- drinking water active -

8 -- soil ingestion active -

- radon suppressed - -

Find peak pathway doses active
ft fiI I tfff jfi11 f1iif fififfffiff-tI-ftfi ft -
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Summary : 117-DR Cleanup Verification - Shallow Zone Filet 117drs.rad

Contaminated Zone Dimensions

Area; 4750.00 square meters
Thickness: 4.60 meters

Cover Depth: 0.00 meters

Initial Scil Concentrations, pCi/g

Am-241 3.310E-02
C-14 9.270E-01
Co-60 - .460E-02
Cs-137 5.1OE-02
Eu-152 .3.260E-02

. Eu-154 4.72DE-02
Eu-155 4.270E-02
Ni-63 1.080E+00
Pu-238 2.400E-02
Pu-239. -l.980E-02
Pu-240 4.730E-03

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 1.500E+01 mrem/yk

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years) : 0.000E+00 1.0002+00 3.000E+00 7.200E+00 1.500E+01 4.200E+0i :1.380E+02 - 3.00E+02 1.000E+03
TDOSE(t): 1.204E+00 7.4802-01 .5.469E-01 4.145E-01 2.713E-01 1.021E-01 3.139E-02 2.069E-02 1.242E-02

M(t)-: 8.025E-02 4.987E-02 3.646E-02 2.763E-02 1-808-02 6-809E-03 2.093E-03 1.3803-03 8.282E-04
OMaximum TDOSE(t): 1.204E+00 mrem/yr at t =-.000 E+00 years

C-i8



CVP-2003-00018
Rev. 0

IRESRAD, Version 6.21 TA Limit -= 0.5 year - 10/31/2003 13:30 Page 17
Summary : 117-DR Cleanup Verification. - Shallov- Zone File: 117drs.rad

T

0 . Ground
Radio- ANAAAA
Nuclide mrem/yr fract.

AAAA AAAnA AAA
Am-241 9.376E-04 0.0008

C-14 - 4.311E-06 0.0000

CO-60 1.3952-01 0.1159
Cs-137 1.092E-01 0.0907
Eu-152 1.400E-01 0.11.63

Eu-154 2,195E-01 0.1824
Euf155 4.68-3E-03 0.0039

Ni-63 0.0098+0 0.0000
Pu-.238 2.417E-06 0.0000
Pu-239 '3.76SE-06 0.0000
Pu-2

4
0 4.646E-07.0.000d

Total - 6.139E-01 0.5099

'tal Dose Contributions TDOSE(i;p,.t) for Individual Radionuclides (i) and Pathways .(p)
As mrem/yr and Fraction. of Total Dose At t .= 0.OOOE+00 years

Water Independent Pathways (Inhalat~ion excludes radon)
. Inhalation

mrem/yr fract.

5.4868-04 -0.0005
1.147E-04 0.0001
1.220E-07 0.0000

6.105E2-08 0.0000
2.624E-07 0.0000

4.852E-07 0.0000-
6.166E-08 0.0000-
2. 529E-07 0.0000

- 3.502E-04 0.0003

3.175E-04- 0.0003

7.584E-05 0.0001

.fi0-iff030001
1.40SE-03 0.0012

Radon .:Plant

mrem/yr fract- mrem/yr fract.

AAAAUA AAAAAA AAAAAA AAAAU.
0.000E+00 0-0000 6.788--03 0.0056
0.000.E+00 .0.0000 4.543B-01 0.3774
0.0.00E00 0.0000 1.659E-03 0.0014

o.OQOEtoO- 0.0000 5..770E-03 0.-0048
0.000E+00 0.0000 2.901E-05 0.0900
0.00E400 0.000 .6.1088-05 0.0001
01000E+00 0.0000. 8.592E-06 0.0000
0.0008+00 0-.0000 . 1.7493-03 0.0015
0. 000E400 0.0000 4.3148-03 0.0036
0.000E+.00 0.0000 3 952E-03.0.0033
0.000-E+00 0.00.00 9.441E-04 0.0008

1±±±±±11 11±111 111ff1f 1±1111
060E+00 0.0000 4.796E-01 0.3984

Meat

mremyr tract.
AAAAAAA AaMUAP
2. 924B -05 0.0000
4.932802 0.0410

3.738E-04 0.0003
2.115E-03 0,0018
.2.359E 06 0.0000

4.9688-06 0.0000
6.9882-07 0.0000
1.035E-04 0.0001
3.716.E-5 00000
3.405E-OS 0.00'00.
9.134E-06 o0000
fIilfffItit ifl!

-5.203E-02 0.04321

. K ilk - .

mrem/yr fract.
ANAA AAAA

3.175E-Q6 0.0000

3.767E-02 0.0313

8.565E-05 0.0001
1.313E-03 0.0011

6.2358-08 0.00,00
1.313E-07 0.0000

1-.847E-08 0.0000

9.585E-04 0.0008
1.009N-06 0. 0000
9.242E-07 0.0000

2.200E8-07 0.0000

litutiiff fitftt
403E-02 0:0333

Soil -

AAAA d5 .lAN
area/yr fract.

7..0308-03 0 .0058
5.9898-05.0.0000
2.1499-05 '0..000

1.495E-04 0.0001
1;202-05 0.0000
-2.531E-65 0.0000

3 .561E-06 0.0000
3,625.E-05 0.0000

4.467E-03 0.0037
4;09384-03 0.0034

9-778i-04 0.0008

1.6BBE-02 0.0140

0: Water
Radio-AAAAAAAAAi5
Nuclide mrem/yr frac

AM-241 -0.000E+00 0.00
C-14- - 0.000E+00 0.0
Co-60 0.000E+00 0.00

CS-137 0.000E+00 0.00
Eu-1.52 .0'.000E+00 000
Eu-154 0.000E+00. 0.00
Eu-1.5 0.000E+00 0.00
Ni-E3. -0.000E+00 0.00
Pu-238 0.000E00 0.00
Pu-239- 0.0-0E+00 0.00
Pu-24 0.000E+06 0.00
li ftfli tffffl11111f ff
Total - 0.000E+00 0.00
O*Sum of all water inde

Total Dose Contributions TDOSEi,p t) for- individual Radionuclides i) and Pathways (p)
As mreM/yr and Fraction of Total.DOne At- t = 0.00DE+00 years.

Water Dependent Pathways - -
Fish Radon' Plant Meat- . Milk-

AI -AAANAAIiaeaapApp NapA.AA~pApAAAp- .a Sp AAAA AAsfAA AASiAAAAAaaAA AAJ.224N2AN
t. -rem/yr' fract. mrem/yr fract. mrem/yr fract. mrm/yr tract. - mremyr fr
85AA iiAAAAAA AAAAAA AIRANAAAAAA .53 -AAAAAAAAAAAA .i55AAAARAAAAA55 AAAAAAAAA AA
00 . 0.000E+0 0.0000 0.-000E+00 0.'0000 0.000+00 0.0000 0.000E+00 0.0000 0.004-00 0'.

D0 0.000E400-0.0000 0.0008+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 -0.000B+00 0.

0. 0.0008+00 0.0000 0 000E+00 0- .000 -0.000E+00 0.0000 0 .000E+00 0 .0000 0.00OE+00 .0-.
00 0.000B+00 0.0000 0.000E+00 000006 0.000E+00 0 .0000 0.0008+00 0.0000 0 .0000E+0 0.
00 0 .008+00 0.0000 . 0.000.+00 0.0000 0.0:00+00 0.0000 0.00E+00 0. 00.90 .0.000E+00 0
00- 0.0002+00 0.0000 0.000E+00 .00060 0.000t+00 0.0000 0.000E+00.0.01-00 . 0.O0E+00 -0.
00 o..oo0oh+o 0.0000 0.000E+00 0.0000 0.000B+00 0.0000 0.000E+00 0.00010 0.0602+00 0.
00 0.000E+00 0,0000 0.000E+00 0.0000 0.00-02400 0.0000 0.000E+00 0.0000 0.000+00 0.
DO 0.000E+00 0.0000 0.000E+00 0.0000 0.0008 0 0.0000. 0.000+00 0.000 o.obOs--oo 0.
0 0.000E+00 0.0000 0.000E+00 0.0000 000E+oo 0.0000 0.000+00 0i.000 0,000E+00 0.
00- 0000E+000.000 0, 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008400 0.
f'L ifff -fff ffff i'ftf hff ffiii 11111 111111111 f il-11111 11lfilif fff" fff" ffff ftfif ff
00 .0.000E-00 0.0000 0.000E+00 0.0000 -0.0008+00 0.0000 0.000E+00 -0.0000. 0.000E+00 0.
pendent and dependent pathways..

0000
0000

0000
0000 .00A00
0000
0000
0000
0000
00000000

tl t i
0000

All Pathways* - -

AAAANNNNANAE6AA
mrem/yr tract

1.534E-02 0. 012-7
5-415E-01 0.4498
1.416E-01 0.1176-
1.-185E-01-0.0984

1.401E-01 0-.1164
2.196E-01 0.1825
4.696E-03 0.0039
,2:8

4
88t03 0:0024-

9.172E-03 0.0076.
.8.402E-03 0.007-
2:007E-03 0.0017

1.204E+00 1.0000 -

0-19.



CVP-2003-00018
Rev. 0 .

IRESRAD, Version 6.21 T. Limit = 0.5 year 10/31/2003 13,30 Page 1B
Summary 117-DR Cleanup Verification - Shallow Zone File: 117dr s.rad

-0 Ground
Radio AISAAAAAAAAiu
Niiclide mrea/yr frac

Aj flAIAAAUAA RAA
Am-24-1 9.361E-04 0. 00
C-14 . 1.018E-06 0.00
Co-60o 1.223E01 0.-163

- Cs-137 1.-066E-01 0.142
Eu-152 1.329E-01 0.l7
Eu-154 2..029E-01 0.271

. Eu-155 4.072E-03 0.005
Ni-63 0. 000E+00 0.000
Pu-238 2.3982-06 0.000
Pu-239 3.768B-06- 0.000
Pu-240 4.646E-07 0.000
S1211±f f 2if1f ± f±21-
Total 5.6-982-01 0.761

0

0 Water
Radio-- SALAAAAASA

Nuclide arem/tr tract
AAAAA AAAAAA-AA AAA
Am-241 0.000E+00 0.000
C-14. 0.0002+00 0.000
Co-60 0.0'00E+00 0.000

Cs-137 0.00E+00 0.00
REu-152 0.000E+00 0.000
Su-154 0.000E+00 0.00
Eu-155 0.000E+00 0.000

Ni-63 0.06E+00 0. OO
Pu-238 0.000E+00 0-.00

*Pu-239 0.000E00 0.t00
Pu-246 0.0E+0000 0.000
l±If±fi -11±2±12 f1221
Total 0.00E+0 0.001

Total Dose Contribut
As mres
.-Wate

Inhalation
LA -AAAAAAAAAA

- mremyr fract.
i AAgWAAAA AAAAAA
3 5.479E-04 0:0007
00 2.709.E-05 0.0000
4 9.815E-08 0.0000
6 5.964E-08 0.0000
7 2.491207 0.0000
3 4.484E-07 0.0000.
4 5.362E-08 0.0000
0 2.51QE-07 0.0000
0 3.,475E-04 0.0005-
0 3.174E-04 0.0004
0 7.5822-05 0.0001.
S1.212E21 -.111
.72 -13172-03. 0,0016

ions TDOSE{ip t) f.or Individual Radionuclidas (i±, and Pathways. (p)
-/yr and Fractibn of Total Dose At t =1..000E+00 years-
r Independent Pathways (Inhalation excludes radon)

- Radon .. Plant Meat Milk
AN~IEAAAKAAAN~ AAAAAAAAidAA IQ0UdU~ifddUAAAAAAA

mrem/yr ' fract. mrem/yr fract mrem/yr - fract. nrem/yr fr
AUAAAA AAA .AA--. Wf A LA mA.
O4000E+U-0 0.0000 .6'777E-03 0 ..009i 2.920E-05 0.0000 3.169R.06 0-
0.000E+00 0.0000 1.0896-01 0.1454 1.235E-02. 0.0165 9.279E-03 0.-
0I0009+00 0.0000 1. 454E-103 0.0019 3.2771-04 0.0004 7.508-05 0.
0.000E+00 .0&0000 .5.6378-03 0.0075 2..&66E-03 0.0028 3.2838-03 0.-
-0.000E+06 .0.0000 2.754E-05 0.0000 2.240E-06 0-0000..5.919E08 0.
0 .000E+00 O.0000 .5.645E-05 0.0001 4.591.E-06 0.0000 ,l.213E-07 0.
0 .000200 0.0000 7.471E-06 0.0000 6-.f-762-07 0.0000 1.606E-08 0.'
0-0008+00 0.0000 -1.736E-03 0.0023 .1-027E-04 0.0001 9.512E-04 0.
0_000E+00. 0.0000 4.279E-03 0..0057 3.687E-05 0.0000 1.'.OlE-06 0.
O00E+00 0.0000 3.952E-03 .0.0053 3.405E-05 0..0,000 9.241E-07 0.
.000E+00 0.0000
±21111 *±±tfl
0.000u+00 0-O000

9.440E2-04 0.0013 8.133-E,06 0.0000
2fl2 ±±l f f±1, f f f11± 2 .f1ffl
1.336E-01 .0.1786 1.496E-02 0.0200

2.2072-07 0.
121-21±1 11
118929E 02 .0.'

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i). ard Pathways (p)
As Mrem/yr and Fraction of Total'Dose-At. t 1.000E+00. years-

Water Dependent..Pathways
Fish . Radon Plant Meat Milk

AifsrAAANsAAAA~hA AAAAAAAAAAAAAAAA AaasAAAAAA- Ay iAAaaA

mrem/yr fract. mremlyr fract. mrem/yr fract. mreif/yr fract. mrem/yr. fr
A AAAAAAN AuAAA AAAAAAAA AAAAAAA AA.AAAAAA AAAAAA -AAAkAuAA
0 0 000E+00 0.0000 O OOO+00 0-0009 0.000E+00 0.00.00 0.000E+00 0.0000 0.0009+00.0.
0 0.000E+00 -0.0000 0.000E+00 -0-0000 0.000E+00:0.0000 0.000E+00 0.0000 0.002q+00 0.
0 0. 0002+00E 0.0000 0.000E+00 -0.00.00 - 000E 0 0.0000 02.000E+00 0.0000 0.000+00 0.
0 0.OOOE+60 0.0000 0.000E+00 0.0000 0,00E+00 0.6000 0 .0002+00 0.0000 0.000.+00 0.
0 0..000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00.O+00 0.0000 0.000E+00 0.
0 O0.QO0E+00..0.0000 00.00+E00>0.0000 0.000E+00 0.0000 0..000E+00 0.0000 0.0002+00 0.
0 0.0002+00-0.0000 0.000E+00 0.0000 -0.000E+00 0. 0.000E+00 0.0000 0.0008+00 0-
0 0.00E+00 0.0000 -0.0002+00- 0.0000 0.000E+00.0.0000 0.000E+00 0.0000 0.000E+00 0.

.O00E+0 0.0000 0-.000E+00 0 0000 0.000E+00 0.0000 0.0002+00 0.0600 0.0002+00 0..
0 0,000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.0'00E+00 0.0000 0.00.0E+00 0
0 -0.000E+00 0.0000 0.00OE+00 0.0000 0.000.8+00 0.0000. 0.000E+00 0.0000 04000E+00.0.
f ±122111.f2±1 ±1211 f111 T 11±1 fffiii 211±1 1111111 fiif.- f12iff±12±± I
0 0.000E+00 0.0000 0.000E+00 0.0000. 0-00E+00 0.0000 -.0.00E+00 0.0000 .0.00OE+00.0.

0*Sum of all' water independent and dependent patbways4

act.

0O00
0124
0001
0017
000:0
0000.
0000.
0013
0000
0000
0000

f21±-
0155

Soil

mtetn/yr fract.S4 -
7.019E-03 0.0094
1.414E-05 0.0000
1.994E-05 0.0060

-1.461E-04 0-.0002
1. 1412-05 0.0000
2. 340-05 .0.0000
3.0962-06 0.00006.
3.595a-05 0.000
4.432E-03 0.0059
4.093E-03 0. 0055

9.776E-04 0.0013
1±1±11111 1112±1
1.677E-2 0.0224

All Pathways*

act. mre/yr.. trjct.
k". A AhAAAA.a .
0000 .53 i-02 0.0205
0,000 1.304E-01 0.1744
0,000 1.241E-01 0.1659
0000 1,15-8E-01 .0.1548
0000 *1.330E-01 0.1778.
0000 2_030E-01.0.2714
Oj00 4.083E-03 0.0055

00 2-826E-03'0.0038
09.00 9.099E-03 0.0122
0000 8.401E-0.3 0.0112
0000 2-006E-03 0.0027.
0000 7.4805-f.1 1.0000
0000, 7.48GE-01 .- 0000

C-20

- -.



CVP-2003-000-18
Rev. 0

2RESRAD, Version 6.21 T< Limit = 0.5 year 10/31/2003. -13:30 Page 19
Summary ; 117-DR Cleanup Verification - Shallow Zone File: 117dr s.rad

0-. Ground.
Radio -

Nuclide ,rem/yr frac

Am-241 9.330E-04 0.00
C-14 5. 66E-08 0.00
C*3-60 9.394E-02 0.1T

Cs-137 1.018E-01 .0.184
Eu-152 1.198E-01 0.21
Eu-154 1.733E-01 0.31

E-155 3.079E-03 0.00
1?i-63 -0.002+,0 0.00

Pu-238 2.360E-06 0.00
Pu-239 3.760E-06 0.001
PU-240 4.644,207 0.00

ffit itI 11tf fiff
Total 4.92~9E-01 0..90:

Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides, (i) and Pathways (p)
As mrein/yr and Fraction-of Total Dose At t =3-000E+00 years

Water Indeendtnt Pathways (Inhalation excludes radon)
Inhalation. .. Radon Plant m - eat Milk

t mrem/yr fract. ren/yr, fract.. mrem/yr fract mrem/yr frac Mrem/yr -

KAA&,A AAAAA AAAAAAA AAAA Aam ia aAiAAAaRAA .AAAA

17 5.462t-04 0.00io 0.000E+00 00:000 6.755E-03 0.0124 2.914E-05 0.6001 3.159E-06 0.

60. 1.5082-06 0.0000 020002+00 0.0000 6.053E-03 0--0111 6--872E2-04 0.0013 5.165E-04 0.
LB 7.542E-08 0,0000 0.000E+00 0.0000 1.117E-03 0.0020 2.51E2-04 0.0005 5.769E-05 0.
61 5.6'22-08 0.0000 -.000E+00 0.0000 5.381E-03 0..0098 21972E-03 0.0036 1.225E-03 0.
91 2.24E-01 0.0000 0.000E40O 0.0000 2.481E-05 0.0.000 2.018E-06-0.0000 5.334E-08 0.
59 3 830E20 0.0000 0.000E+00 0.0000 4.822E-05 0.0001 3.9222-06 0.0000 1.036R-07 0.
56 4.054E-08 0.0000 0.000E+00 0.0000 5-648E-06 0.0000 4.594E-07- 0,000o 1.2142-08 0.
00 2.473E-07 0.0000 0.00+000..0000 1.710E-03 0.0031 1.012E-04 0.0002 9.369E4-4 0.
20 3.4202-04 0.0006 0O00E+0.0. 00000 4.212E-03 0.0077 3.629E-05 0.0001 9.884E-07 0.
20 3.174E-04 -0.0006 O.000E+00 0.0006 3.9512-03'0.0072 3.404-05 0.0001. 9.239E-07 0.

00- 7.5802-05 -0.0001 .O 000E+00 0.0000 . 9.437.-04 0.0012 8.130E-06 0.0000 2.2072-07 0.
if -IffiHIl!i±H5 U±±IItfi fffli tf inittiuf ffilt i fi iU tfitUf - iftiftfi if
i3. 1.284E-03 000 :o 0.000E+00 0.0000 .3.0202-02 0:0552 3.1262-03 0.0057. 2.741E-03 0.

act

0000
0009

0-001
0022

0000
0000
0000
00-17

ooo
0000
0000
.in1
0050

Total Dose Contributions TDOSE(i p,t) for Individual Rb-dionuclideg (Ui and Pathways. (p)
As Mrem/yr and Fraction .ff.Total Dose At t = 3.000E+00' years

-0 Water Fish
Radio- AAAA4N55644

Nuclide nMrem/yr' fract. mrem/yr tfract -

Am-241 0:.000E+00 0-0000. 0.000E+OO 0.0000
C-14 0000E+00 0. 0000- 0.000E+0o 0.0000
Co-60 0.000+oo 0.ooo o.oOOE+O00 0.0000
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000
Eu-15 2 0.0002+00 0.0000 000E+00 0..0000
Eu--154 0.000E+00 0.0006 0.000+00 0.00.0
vu -. 5s 0.00E+00 0.0600 0.000E+00 0.0000

Ni-63 0 000E+00 0.0000' 0.000E+00 0.0000
Pui-238 0.000E+00 0.000 0.00E+00-0.6000
Pu-239 0:0002+00 0 000.0 0 000E+00 0.0000
PU-240 0.000E+00 0.0000 0.0002+00 0,0000

Total - 0.000E+00. 0.0000 0. 000-00 0.0000
O*Sum of all water independent and dependent

- ater Dependent Pathways:
Radon . Plant Meat

mrem/yr fract.-' mrem/yr fract. - arem/yr fracb
A~NNA-AAAENA -ANA AN3AAA AN . LAeAsA
0.O00+00 0.0000 0.000E+00 0.0000 0.0002+00,0.0000
0.oooE+oo 0.0000 O.OOGE+00 0..000002 o 0.000E00 0.0000
0 0002+00 0.0000 0.000E+00 0.0000 0.000+-00 0.0000
0.000E+00 0.0000 0.000E+0 00 0.000 ..000000.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 :0.0000
.0002+00 0.0000 0.000E+00 020000.. 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 -0.000

0.0000E+0 0.0000 -0.000E+00 0.0000 02000E+00 0-.0000
0.OOE+00 020000 0.00E+00 0.0000 0.000E+00 .0.0000

0,000E+00 0.0000 -0.08E+00 0.0000 .;oooE+00 o 0000
0.0002+00 0.0000 0.0OE+00 0.0000 0.0002+00 0.0000
±±±±±±t±± .1t1tt- ±11ififA± tmtiff filiffif 1
0.00P+00 0.6000 0.000E+00 0,0000 0.000E+00 0.0006

Milk

mrem/yr fract.

00.00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.00E+00 0.0000
0.000E+00 0-0000

0.000E+00 0.0000
0.000E+00 0.0000.

0-.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000-
tinttt ± 1.000.
0.00E+00 0.0000

Soil

mremnr fract.

6.9962-03 0ofli
7.172E-07 0.0000
1.447E-05 020000
1.394-'04 0.000
I .0282-05.0.000.

1.998E-Os 0.0000

2.341E-06 0.0000
3.844Z-05 0.0001
4.362 -03 0.0O
4.092E2-3 00075
9-773E-04 0.0018

ltiftttf ftfft
1.66E-:02 0.0304

All Pathways*

mrem/yr fract.

1.526E-02 0.0279
7.259E-03 0.0133
9.539E-02 0,1744
1-105E:01 0.2021
1-198E-01 0.2191
1.734,E01 0.3171
3i087-03 0.056
2-784E-03 0.0051
8.955V-03 .00164
8-400t-03 0.0154-
2.006E-03 0.0037.-

5.469E-01 12.0'000

C-21



CVP-200300018
Rev. 0

IRESRA. Version 6.21 T< Limit - 0.5 year 16/31/2003 13:30, Page 20
Summary .117,DR Cleanup Verification - Shallow Zone - File: -17dr s.rad

Total Dose ContributionsTD0S(iip,t) for: Individual Radionuclides (i) and Pathways (p)
As mrem/yr. and Fraction of Total Dose At t.= 7.200400 years

0, Water:Independent PathwayE (Inhalation excludas radon)
- Ground Inhalation- - Radon Plant Milk"

Radio- AAN___AA__iANAA A ~A iANAANNeAAAN _AAAAAAAn__iA AAAlLaaAee& MeAeAtAA MilkAAAAAAA
Nuclide mrem/yr fract,. irem/yr fract. mrem/yr, fract. mnrer/yr fract mrem/yr tract. rn/emyr fra
AAAAA-A AAAA AAAAAA AAAAAA AAAAAAAAAA AAAAA AAAAA AA AA AAAA Aii
AY-241 9.2655-04 0.0022 5.423E-04 0.001-3 0,OOE+00 0.0000 6.706E-03 0.0162 2.89E-05 0.0001 3.137.E06 0.0
C-14 1.304E-2L0 0. 0000 3.470E-09.0.0000 0..05E+00 0.0000 1.393E-05 0.0000 1.582E-06 0.0000 1.189B-06 0.0
Co-60 5;403E--02 0.2303 4.337E-08 0.0000 0 .000E+00 0.0000 6.426E-04 0.0016 .448E-4 0.00:03 3.310E-05 0.0
Cs-137 9.229E-02 0.2226 5.161E508 0.00.00 0 :00+00 0.0000 4.878E-03 0.0118 1.788E-03 0:0043 1.lOE-03 0.0
Zu-152. 9.627E-02 0.2322. 1.804E-07 0.0090 0.00E+00 0.0000 1.994E-0r 0.000,0 1.622E-06 0.0000 4.286E-08 0.0
Eu-154 1-245E-01 0.3003 2.751E07 0.0000 0.000E+00 0.0900 3;463p-05 0.00.01 2.816E-06 a0000D 7-443E-06 0.0
Eu-155 1.-711E-03 0.0041' 2.25.45-08 0.01000 0.00E+00 0.0000 3.1405-06 0.0000 2,554E-07 0.000D -6.749E-09 0-0
ni-63. 0.000E+.00 0.0000 2.395E-07 0.0000 0.00E5+0 0.0000 1.656E-03 0.0040 9:802E05 0.0002 9.0'75E-04 0.0
-PU-238 2.283E-06 0..0000 3.307E-04 0.d0o <.000E+o 0.0000. 4.073E-03 0.0098 3-510E-05 0.0001 9-.538E-07 0.0
Pu-239 3.766E-06 0.0000 3.173E5-04 0.0008 000E+00 0.0000 3-950E-03 0.0095 3.403E-05 0.0001 9,236E-07 0.0
Pu-2

4
0 4.641E-07 0.0000 7.575E-05 0.0002 0.000E+00 0. 0000 9.4302-04. 0.00,23 8.252E-06 0.0000 2.205E-07 0.0

ffff!±f I1U1U!!if 1iUHtf IfII±I1Uf.II±Uxff f iffif ffifff. ittfIlt U: 1U ±III UH± iff f fIIIf±H± ±1±!! 1±IIf Hf
Total 3.697E-01 0.8919 1.267E03 0-0031 0.000E+00 0 0000 2.29.2E-02 0..0553 2.143E-03 0.0052 2.058k-03 0.0

ct

n oil-

nrain/yr tract.

000. 6.9475E-03 0.0168
0OO 1-812E-09 0.0000
001 8.3245-06 0.0000
027 1.264E-04 0.0003
000 8.264E06 0.0000
000. 1.435E-05 0.0000
000 1.301E-06 0.0000w
022 3.433E-05 0.000-
000 42195Z-03 0.0102
000 4.0915-03 0.0099.

000 9.767E-04 0.0024
fft . ±i!ffi it H
050 1.643E-02 0.03.96

Total Dose Contributions TDOSE(iipit) for. Individual Radionuclides Ii) and Pathways, (p)
As mrem/yr .and Fractionof Total DoSe At t = 7.200E+00 years

0 .- Water Dependent Pathways.
0 - . Water. Fish . . .Radon Plant . Meat .- Milk All Pathways*
Radio- sAAAAA AAAAAI AANAA5A5iNAA5AAA 53AAAAAAAAA5AAA A AA A AAAA fAAAAAA -5hAA0,UUU-llA
Nuclide mrem/yr fract..- mrem/yr frat. mrem/yr fract. mr-em/yr fract, mrem/yr tract. r/yr ract. rem/yr fract

seAA a.sAii asses AA ss anaAAAs assAss AAAAA AAA gAnAA:AKK AiiAsssas AAAAAi sAAsaiaNA st5aes, AXAAKiA
Am-241 0.000400 0.09 0.000E+00- .0,00.00 0,00.0E+00 0.00 .- 0,0E+00 0.0000 .0-000E+00 0.0000 0-000E+00 0.0.000 1.516E-02 0.0366
0-14 0.000E+00. 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0-.00E+o 00 0 O ooos00 0.0000 1.671-05 0.0000
Co-60 0..000E+00 0.0000 0..000E+00 0.0000 :0.000E+00 0.0000 0.000.E+00 0.0000 0.000E+00 0.0000 .0..000E+00 0.0000 5.486E-02 0.1323
Cs-137 0.000E+00. 0.-0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0-0000 0.000E+00 0.000 0.000E+00 0.000 1.002E-01 0.2417
Eu-152 0.000E+00 0.0000 0.000E+00 o.Qooo 0.0005400 0.0000 .0. 000 . E+0 00000 oo.oE+oo0.00000 9.6305-02 0.2323
El-154 0,.000E+00 0-0000 -0.000E+00. 0.0000 0.000E+00 0.0000 0.004-00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 1-245E-01 0.3004
Eu-155 0.000E+00 0.0000 0 ..000E00 0.0000 0:000E+00 0.0000 .D000E+00 0.0000 0 .0000E+9- D.6000 0.000E+00 o.0000 1.716E-03 0. 0641
Ni-63 0-.000E+00 0.0000 0.000400 -0.00:00. O 000E+00 .0.0000 0.000+00 0.0000 0..000+00 0.0000 0 .00P+00 0.0000 2.6965E-03 0.0065
Pu-238 0..000E+00 0.0:000 0.000E00 0.000 0.0002+00 0.6000 0.000E+00. 0.0000 0.0005+00 0.0000 0.000E+00 0.000 8.661E-03 0.0209
Pu-239 0.000E+.0 0.0000 0.000500 0.0000 0.000540 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0...0+00 0.0000 8,37E-~03 0.0203
Puo240. 0.005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0-0005+00 0.0000 0.000E.00 0.0000 o.voOE+ob 0.0000. 20045E-03 0o0o4S

.fff f11112111 ffill ff .ff1ffff1f ff1111 ,ifffffit ifffff AUffffffl H-fifff Uf11.11i1 fti11f fimfffiff-f ffft:111 filf ff2.1
Total . 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0. OOOE00 0.0000 0.000E+00 0.00.00 -45E-01- 1.0000
OSum of all wate" independent and dependent pathways. -- -
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Summary .. 117-DR Clednnp verification - Shallow Zone File: 117dr_s.rad

o Ground
Radio- AAIAAUAAAAAA A

Nuclide. mrem/yr- fract
IMI. JAt AAAm
A3-241 .9.147E-04 0.00-
C-14 1.5973-15 0.00

Cor6d 1.934E-02 -0.07

Cs-137 7.694E-402.0-28
Eu 152 6.4141E-02.0.23-
EU-15

4 6.731E-02 0.24
,u 8 155 5s.52Z-04 0.0W
Ni-63 0 .0004+00 0.-00
Pu-238 2.146 -06 0.00,
Pu-239 3;764E-06 0.0
Pu-240 '4.635E-07 0.00
±1112±1 11±1111 1±1:l
Total'- 2.292-01 0.84

0-

Total Dose Contributions TDOSE(ip,tI for Individual Radionuclides (i} and Pathways (p)
As ~mrem/yr and.Fraction -of Total Dose At t = 1.501E+01 years-

- ater :Endependunt Pathways (Inhalation excludes radon)
inhalation Radon Plant - Meat Milk

NNAINNNNA aNaiannAnNEAaaaN AAAAAAAAAAAAAAAJENI
mrem/yr fract.. - wren/yr fract. mrem/yr fract. mem/yr fract. mrem/yr fr

LL kAAi03iAAJJW ANud~ik ANMAni Mi.iNAha fiAA LAAiAkA i$i Ai.iMIdiiAM. ~ii
14 53541E-04 0.0020 0.0001+00 Q.90060 6.622E-03 0.0244 2.8541-05 0.0001 3.097E-06 0-
00 -4.250E-14 0.09.00 -0.00E+00 0.0000 .1.707E-10 0.0000 1.940E-11 -0.000. 1.458E-11 0.
1I 1.552E-.080.0006 0.0001+00 0.0000 2.300E-:04 0.0008 5.183E-05 0.0002 1. 8E- 0.

6 4.303E-08 0.0900 0 000E+00 0.0000 .4.067E-.03 0,0150 1.490E-03 0.005.5 9.257E-04 0.
55 1.2022-07 0.0000 0.000E+00 0.0000 1.329E-05 0.00o 1.081E-06 0.0000 2.8561-08 0.
81 1.497E-07 0.0000 0 O.OE+00. 000 -1.873E-05 0-0001. 1.5231-06 0.0000 4.02SE-08 0.
23. 7.573-09 0.0000 0,000B+00 0.0000 1.055E-06 .0 -0000 8.522E-08 0.00.00 2.2682E-09 0.
00 2.258E-07 0.0000 0.000E+00 0.000 1.561E-03 0.0058 9.239E-05 0.00.03 8.554E-04 0.
00 3.108E04 0.0011. 0000E+00. 0.0000 3.828E-03 0.0141 3.2981-05 0.0001 8.976E-07 0.
0 3.171E-04. 0.0012 0.000E00 0.0000. 3.947E-03 0.0146 3.401F-05 0.0001 9.230E-07 0.
00 7.565E-05 000 0.000B+Q0 0.0000 .-9.41aE-04 0 0035 8.115E-06 0.0000. 2.2021-07 0.
ff lfl±i±ffi .111111 f1iflff1 2 l1f12 f2f1-1211 11 1± 11±111111 1111 -f11111111 f
50 1,239E-03 0-.0046 0.000E+00 0.0000 2.123E-02 .07.83 1.741E-03 0:0064 1.798E-03 0.

- Total Dose Contributions TDOSE(i,p,t). for- individual Radionuclides (i) and Pathways (p)
As mrem/yr and 'Fraction of Total Dose At t. = 1..5009+01 years

Water. Dependent Pathways.
0 .. Water .. Fish Radon

Radio- AAiAAaAZLAA aaA'NiaAaNNN AniAAaiiANNA.
Nuclide - mremr/yr fract- mrem/yr. fract. irem/yr fract.

MNAAA nanaaa - A-LA i nAk

AT-241 0.0Q2+00 0.;0000 0.0002+00 0.0000 o3DOo00 0.0000
.C-14 0,000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0600
Co-60 0.000E+00 0-.0000 0.000F+00 0.0000 0.000E+00 0.0000.
Cs-137 0.000E+00 0.0000 -0.000B+0:0 0.0000 0.000E400 0.0000
EU-152 0.000E+00.0.0000 0.000+00 0.0000'. 0.000E+00 0.0000
E~-154 0.000E+00 o0o000 ooooE+00 .0000 -0.0001+00 0.0000
Eu-155. 0.000E00 0.0000 0.000E90 0.0000 .0.000+00 0.0000
i-63 0.000E00 0.0000 0.0002+00-0.0000 0.000E+00 0.0000
Pu-238 0 .0 .000 :oooo 0.0000E+0..0.0000 0.060E+00 0.0000
Pu-239 0.000B+00 0.6000 Q.000iOO-0 0.0000 0.00E+OO1 0.0000
Pu-240 -0.000E+00 0.0000 000E+00 0.0000 o.000E00 -0.0000
1111±2 1111111 ±12.1. i1±1f1±2± £1111 -iff±11±.1iff
Total 0.000E+00 0 .0000 0 400OO0 0.0000 0 ..0002+00 0o0000

0*Sum of all water independent and dependent pathways.

0.
act .

Q0000
0000
0000
0034
0000
0000
0000
0032.
0000-
0000-
0000

0066

Plant - Meat Milk
AigNsnnaNNNNAAnni 1sNANsaANANNgA . naaaaIJAIaaaifAi
mrem/yr. fract.. mrest/yr fract. - mremlyr -ract..

-Au~iA- iaAA NAuAAWN luaAAA AA AuAAAIg x
0.006E+o0 0 G0U- 0. OOE .+00 0.0001) <0.000E4 00 0.0.000:
O.OCUE+00- 0.0000: G, OOE+00- 0.0000 0.- OQE+00 0.0-00,I)
-o.oqoE+G00.0o0o- 0. o0oE+oo .00 0o .aoor,+Ob 0 000,1
O.DODE+90 0.0000 O'.0G0E+OO 0.0000. -0.v0"0E+O 0 0.0000
O.OOOE+00 0.00.00 .0.00GE+00 0..0000 .0.00,0E+00 0,000
O.O00E+OCI o..booo. 0,000t+00 O000O. O-..O0E+GO 0 -0000
0.000E+00 0.0000- 0AOOE+00 0.0000 0-000E+00 0.0000
0.00E3+00 0.0000 . 000E+00 0.0000 0-.000E+00 0 00:00
0.000E+00 0.0000 0.000E+00 -0.0000 0.000B+00 0.0000
0.000E+00 0-0000 .0.000E+00 0.0000 0.000,E+00 00000
0.0002+00 0.0000 0:0002+00 0.0000 0.000E+00 0.0000

0.0001+00 0.0000 0.000E+00 0.0000 0 .0002+00 10.00001±211111 11±21 -1±11±1i1 111±1 11111±1 i±1±'2i

0 .000E*00 0 .0000 0.-000E+00 0.-0000 -0..0001+00 0 .0000

Soil

tmrem/yr fract
ANAAAAA AAAMAA
6.856E-03 0-0253
2.219E-14. 0-0009
2.980E-06 0-0000

:1.054E-04 0.0004
.5 50.6E-06 0.0000
7.760E-06 0. 0000
4.373E-07 0.0000
3.236E-05 0.0001-
3.9651-03 0.0146
4.088E-03 0.0151
9.754E-04 0.0036
1±1±1±1±1 '±if1f
1.604E-02 0.0591

All Pathways*

mrem/yr fract.

.1.496E-02 0.0552
2.047E-10 0.0000
1.963E-02 0.724. -

8.353E-02 0.3079
6.416E-02 0-2365
6.733E-02 0-2482
5.768E-04 0-0021
2.542E-03 0.0094
8.140E-03 0.030D

8.391E-03 0. 0399
2.0023-03 0 -.0074
2.7132-01 I.ff.
2.71S9E01. 1-0000

C-23
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Summary 17-DR Cleanup Verification - Shallow Zone File: lI7dr s.rad-

Total Dose Contributions TDOSE(ipt) tot.Individual Radionualides'. (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.2008401 yeara-

0 Water Independent Pathways (Inhalation excludesraddon)
0 Ground Inhalation- Radon Plant -Meat -Milk Soil
Radio- lAAAAAAAAAAAA- aAAAAAAAAAA AnAnAAIiAAA. .AAAAAANAAAAnAAA sAaeAAA AAiAiASA-I AUAAAUUA
Nuclide mrem/yr fract- mrem/yr frAct. mrem/yr fract. mrem/yr fract. re/yr tract . mremyr' fracti. mrem/yr fract.

nL5AAM AAA apAAAA AA U Asaaa I . naa I AAAAM AA A AAiAiMA AMtiMA
Am-241 8.748E-04 0.0086 -. :198-04 0.0050 0.000E+00 0.0000 6.334B-03 0.0620 2.731E-05 0 .0003 Z.961E-0.6 0.0000 6 .558E-03 0.0642

. C-14 0.000400 0.0000 0.00 0+0'0- 0.0000 0.000,E+00 0.000 1.2558-27 0-0000 1.434E-26 0.0000 1.076E28 0.0000 0.000nE+O 0.00003
Co-60 5.519E-04 0.0054 4.4338-10 0,.0000 0.000E+00 0.0000 6.565.E-0: 040001 1.479E-06 0.0000 3.390E307 0.0000 8.504E-08 0.0000-
Cs-137 4.099E-02 0.4013 2.292E-08 0.0000 0.000E+00 0.0000- 2-.167E-03 0.0212 7.940E-04 0.0078, 4.932E-04 0-0048 5:614E-05 0.0005
Eu-15 1.573E-02 0.1546 2.948E-08 0.00 0.0OOE+00 0.0000 3.259E-06 0.0000 2.650E-07 0.0000 7.004E09 6.0000 L350--06...0000.
Eu- 154 8.013E-03 0.0785 1 .771E-08 0.0000 0: OOOE+00 0.0000 2.22929O6 0.0000 1.813-E-07 0.0000 4.7922-09 O.00.00 9.239E-07 0.OOoo
Eu-155 1. 320E- 05.,0.01 1.738E-10 0.0000 0 .000E+00 0.0000 2.421.-08 0.0000 1 9698-OS 0.0000- 5.205E-11 0.0000 1.003E-08 0.0000 .

8i-63- 0-000E00 -0.0000 1.840E-07 0.000 0.000E+00 0.0000 1.272B-03 0.0125 7.529E-05 0.0007 6.971E-04 0.0008 2.637E-05 0.0003
Pu-23$ 1.731E-06 0.000 2.508E-04 0.0025 0.000E+00 0.0000 3.09E-03 0.0302 2,:661E-05 0.0003 7 27SE-07 0.0000 3.199E-03 0.0313
Pu-239 3.7568-06 "0.00-00. -3.164B-04 0.0031 0.000+00 0.0000 3.93E803 0.0386 3.393E05 0.0003 9.210E-07 0.0000 4.079E-03 0.0399
Pu-240 4-615E-07 .0.0000 7.533-05 0.0007 0.E0043E+00 0.0000 9. 378--04 0.0092 8. 0808-06 0.0001 2.193E-07 .0000 9.712E-04 0.0095
ifftf fifff i filtH f11~f1111liff f±±I±±1H1 f tff tfilitit fift ±11±1111 ff1111 1 if±ffi f fltf f1ifffiftfff
Total 6,618E-02 0.6479 1455E-03 0.'0113 0.000E+00 0.0000 1.7759-O2 0.1738 9.672E-04 0.0098 1.1988-03 0.0117 1.489E-02 0.1458

0 . .Water
Radio-
Nuclide mreif/r fEract

AM-241 .0.600E+00 0.000
C-14'', 0.000E+00 0.000
Co-60 0.000E+00 0.00
Cs-137 S0000E+00 0.O

. EU-152 0.0008+00 0.000
Eu-154 0.0008+00 0.0CC
Eu-is 0.0000E+0 0.00o
Ni-63 0.000+OE00 0.000
Pu-231 0.-000 E+00.000
Pu-29. 0.000E+00 0.000
Pu-240 0.0008+00 0.000
1iff-t 111ff fff11
Total 0.000E+00 0.000
0*Sum of all water indep

Total Dose Contributions. TDOSE(i,p,t) for Individual Radionxcli'des (i) and Pathways (p)
As mrem/yr and .Fraction of Total Dose At t 4- 200E+01 years,

Water Dependent-Pathways -

Fish . Radon . - Plant. Meat Milk
Ai Xi~aaa s AAAAAANANAUSANAAAAAAAANAsArAA -aaaaaaaaAAA A rAAAnaAAA AAA)AAAAAAAA

mrenyr fract- mrem/yr- fract. mrrm/yr- fract. mrerm/yr -fact re/y fr
A- IJUUUUa AAuUAAA AIxuUU I AW aaAM AW' &AAAANAW AAAAAA AAA AA l

0 0 .000E+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0-
6O 0.0008+00 0.0000 0. OOE+00 0.0000 0.000E+00 0.0000 0000E400O 0.000 0.000E+00 0.
0 0.000E00 0.0000 0 000E+000.0000 0.0008+00 0.0000 0.000E+00 0.000O 0.000E+00 0.
YO 0.0 008E+00 0.6000 .OOOE+00 0,0000 0. 008+0.0 0.0000 0.000E+00 0.0000 0.00OE00 0.
0 0.000E+00 0.000 0 000dE+00 0.0000 0.000+O0 0.0000 0.000E+00 0.0000 0.000E00 0.
0 0.000E+00 0.0000 0.000E+00 0-0.000..-0.000E+00 0.0000 0.00E+00 0.0000 0. 000E00-0.
0 .000E400 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 0.000m+00 .0.0000 0. 000E00 0.
0 0..000E+0O 0000 0.000E+00 0.ODO. O o000o+00 0.1o 0.000E+00 -0.0000 000E+00:0.
0 0.000E+00 0.0000 0.000E+00 0.0000 .0.0003+00 0.0000 0.000E+00 0.OQ0 0. 000E00 0.-
0 0.000E+00 0.0000 0-000E+00 0.0000 0.0008+0-0 0.000 0 0.06E+0O 6.0000 0:004E+00 0..
0 0.000E+00 0.0000 0.000E400 0.0000 0.000k+00 0.0000 0 00S.E-00 0.0000 0.000E+00 0.
f 11111111 flffti 1±i±IIIZ lamfit fifffiff 1mf if f f i. i if 11111ffut U 1f ±
0 0.00OE+00 0.0000 0.0000E+0 0.0000 .000E+00 0.0000 0.00OH+00 0.0000: 0.000E+00 0.
endent and dependent pathways.

All Pathways* -

AAAA SifaaasUUUUUUeiA
act. rem/yr fract

0000 1.431E-02 0.1401
0000 1.5108-27 0.0000
0000 5.604E04 0.0055
0000 4.450E-02 0. 4357
0000- .1.574E-02 0.1841
0000 8.017E-03 0.0785
0000- 1:323E-05 0,0001
0000 ,2.071E-03 0.0201
0000 6.567E03-0.0643
0000 8.372E-03 0..0820
0000 1.993E-03 0.0195
OGOf 1!t1tf±I. 1.ft0
0000 1.021E-01 1.0000

C-24
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Summary :1f7-DR Cleanup Verification - Shallow Zone File: ll7drs.rad

Total Dorse ContributionsTDOSE(i, p, t) for Individual Radionuc ides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.380E+02. years

0 Water Independent Pathways (Inhalation excludes radon)
- Ground Inhalation Radon Plant Meat Milk
Radio- AAAAA aUAANn AAanNAAAAAAI2& N AA_ Aiii AAA A naaNNNAN aa akafNNNANNnaa N AANAAAAAAA

Nuclide mrem/yr fract4. mrem/yr fract- mrem/yr fract. mrem/yr tract. mrem/yr tract. mrem/yr, fra
A AAA=AAAA AAA. AAMNAMN AAAAA AAAAAA AAKA AAAAAAA AUAANNAAIt AAAA ANAiAA AAA
Am-241 7.468E-04 0.0238 4.366E-04 0.0139 0. 000+00: 0.000.0 9.40?E-03 01722 2.3363-05 0.0007 2.527E-06 0.0
C-14 0.000E+000.0000 .tOE400 -0.0000 0o0o0di00 0.0000 0.0002+00 0.0000 0.000E+00 0,0000 0.0003+00 0.0
Ce-60 1.179B-09 0.0000 1.428E"15 0.0000 6.0069400 0.0000 .116E-110.0000 4.7699-12 0.0000 1.093E-12 0.0
Cs-137 4.369E-03 0.1392 2'.443E-09 0.0000 0.000E+0.0 0.O0oo 2.309E-04 0.0074 8.463E-05 0.0027 5.256E-05 0.0
3U-152 1.063F-04 0.0034 1.992E-10 0.0000 0.000C+0 0.0000 2.202E-08 0.0000 1. 791E'09 0.0000 4. 733E-11 0.0
Bu-154 4.146E-06.0.0001 9-161E-12 0.0000 0.0002&.00 0.000 1.153E 09 0.0000 9.3_0011- 0.0000 2.479E-12 0.0
Eu-155 1.95SE-11 0.0000 2.578E-16 0.0000 0.OOUE+00 0.0000. 3.592E-14 0.0000 2.922'E-15 0. 0000 7.722E-17 0.0
01-61- 01000E+00 0.0000 13 686E-08 0.0000 0.0OE+00 0.0000 6.14SE-04 0.0196 3.636E_05 0.0012 3.3-67E-4 0.0
Pu-238 S.021E-07 0.0006 1.169E-04 0.0037 0.000E+00- 00000 1;439B-03 0.0459 1.240E-05 0.0004 3.464E-07 -0.0
Pu-239 3.726E-06 0.0001 3.1381-04 0.0100 0.000E+00 0.0000 3.907E-03 0.1245 3.366-E-05 0.0011 9436E207 0.0
Pu-240 4545E-07 0.0000 7.418E-05 0.0024 -0.000E+00 0.0000 9.235E-04 0.0294 7.'956E-06 0.0003 2-160B-07 0.0

Total - 5..231E-03 0.1666. .9.41GE-04 0.0300 0.000E+00 0.0000 1.252E-02 0.3989 1,984E-04 0.0063 .3933E-04 0.0

Total Dose Contributions TDOS3(i,p,t) for Inidividual Radionuclides (i) and Pathways {p)
As tnrem/yr and Fraction of Total Dose At t = 1.-380E+02 years

.. Water Dependent Pathways
Water Fish . . Radoui

Radio- AAAAAAAAAAAAAAAns AAAAAAAAjn aamAAAAAA

Nuclide mrem/yr fract. mrem/yr tract..' mrem/yr tract.

Am-241 -0.000E+00 0.0000 0.002+00 0.00 00 0.000E+00 0.0000
C-14 0 000.+00 0.0000 -0.000+00 0.0000 0.000E+00 0-.0000
Co-60 0.000E+00 0.0000 0..000E+00 0.0000 0.000E+00 0.0000
Cs'-137 0.001)E+00 0.0000 0.6OE+00 0.0000 0.000E+00 0.0000
EU-152 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Eu-154 0.000E+00 0.0000 0.00GE00 0.0000 0.000+o0 .0000
En-155 0.000E+00 0.0000 0.000E+00 0.0000, 0.000E+00 0.0000.
Ni-63. 0.OOE+00 0.0000 0-.000E+O0 0-0000 0.OOOE+00.0.0000
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0-000E+00 0.0000 0.000E+00 0.0000
Pu-240 0.0O0E+00 0.0000. b.000I+00-0.0000 0.0003+00-0.000 0
±filif 11112±111 f±i2ii. ±2±1±111 ±11±11 iifntai f 111±if

Total . 0.000E+00 -0.000 0.0003+00 0.0000 0.00OE+00 0;0000
0*Sum of all water independent and. dependent pathways.

Plant
AAIMAAAKAAAAA
.rem/yr fract .

0.0000E+0 0.0000

0-.00E+00 0.0000
0 000E+000 .0000
9.000E+00 0.0000

0.000E+00 o.oooo
0.000E+00 0.0000
4.000E+00 0.0000
0.000+00 o00000
0. 000E+00 0.0000
0.000E+00 0.0000

0.000E+00 .0.000
±1112±1±i ±i2ii
0 .000E+00 0 .0000

Meat Milk

mrem/yr fract+ mrem/yr fract.
AAAII AA ANiAN .ApANAA

0.000E+00 0.0000 0. 002+00 0.0000
0.0002+00 0.0000 0-0000 0.0000
0.000E+00 0.0000 0.000+00 0.0000
0.000E+00 0.0000 0 .-003±00'0 0"0000
0.000E+00 -0.0000 .20.00300 0,.0000
0.000E+00 0.0000 0.0003+00 0.oooO
0.000E+00 0.0000 0.000E+00 0. 0000
0.00E+:00 0.0000 0.0000E+D 0.0000
-O0G0E+00 0.0000 0.-00F+00 0.000.0
0-.-00OE+00 0.00'00 0.000a+00 0.0000
0.000E400 0-0000 0 003+00 0.0000
±2±2221±! 11±! 1111fI211 lt ll1
0.000E+00 0-.0000 0.000E+00 0.0000

. Soil

ct.. mrem/yr fract.-
-SiA ANNA-NNAA NAA-
001 8.593E-03 0.1782
000 .. oo00 0.0000
000 2.741.-13 0.0000
017 5.9833-06 0.0002
(0 94126E-09 0.0000
000 4.780E-l0 0.0000
000. 1.489-14:0.0000
107 1.274E-05 0.0004
000' 1.493-03 0.0475
00-0 4.0473N-03 0.1289
000 9.564E-04 0.0305
it! tfffifift f U±
125, 1.211:-02 0.3856

All.vPathways*
AiiAASAAAAaaaaAA

urem/yr tract.

1.2213:E02 0.389
0.000E+00 0.0000
.8 E07E-09 0.0000
4.743-03 0.18l1
1.063E-'4 0.0034
4.147E-06 0.0001' -

l. 9643-11 0.00.00
1. 003-0.3 0 0319
3.060E-03 0,0975
8.306E-03 0.2646
1,963B-03 0,0625

±111111 -02.1
3.1393-02. 1,000 .
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Total Dose Contribftions.TDOSE(ippt. for Individual Radionuclides i)-arid Pathways (p)
- As-mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

0 Water Independent Pathways . Inhalation excludes radon)
. Ground Inhalation

Radio-- AAA AAAAA AAAAANaaAAAAA
Nuclide mrem/yr fract. - mrem/yr fract.

NAAAAIANAAA Am W AA A
Am-241. 5.719E-04 0.0276 3.3383-04 0.61i1
C-14 0.000E+00 0.0000 0.000E+00 0.000.0
Co-60 9.618E-19 0.000 0 7.7212-25 0.00.00
Cs-137. 9.990E-05 0.0044 5.58E-11 0.0000
Eu-152 2.14E-98 0.0000. 4336E-14 .0.0000.
Eu-154 1.1813-11 0.000 2.609E-17 .0.0000
EU-15 2.8583-21 0.0000 .3.7633-26 0.0000
Ni-63 0.00E+00 0.0000 2.602E-08 0.000.0
Pu-238 .2.265SE-07 0.0000 3.223205 0.0016
Pu-239 3.677E-06 0..0002 3.09)E-04 0.0154
Pu-240 4.428E-o7:0.6000 7,228E-.05 0.0035.
ffffiff -fiffiff1 fiff ftfffffff ffflfli
Total.. 6.762.3-04 0.0327 7. 483E-04 0.03-61

0

. -. Radon . Plant
Aiii UUiis uAAAAk .AAUAAAAAM ..
mrem/yr fract..: mrem/yr fract.

AAAAAAK AAKA ZAAAAAIA AAAAA
7Q.00*E+00 0.0000 4.1413-03 0.2001
0.000Z+00 0.0000 0.00E+00 0.0000-
0.0-OOE+00 0.0000 1 144E-20 0.0900.

0.000E+0.0 0.0000 S.281E-06 0.0003
0.000E+00 0.0000 4.792E3-12 0.0000.
-0.000E+00-0.0000 3.234Er15 0.0000
0.000E+00 0.0000 5.243E-24 0.0000
0.0003+00 0.0000 14799E-4 0.0041
0.000B+.0,0.0000 3.968E-04 0.0192
0:0003+0 0.0000 3.855E-03 0.1863
0.000E+00 0.0000 8.9983-04 0.0435
Ifff±ff fff±±X 1±±UI±1f fluff
0.000E+00 0.0000 9.477E-03 0.4580

Meat

area/yr fract.
AWAA AAA AUIA
1.796R-05 0.0009
O

000
E+

0
9 0.0000.

2.5783-21 0.0000
1.43'SE-06 0.0001.
3.898E-13. 0.0000
2.6'13E-16 0.0000

-4.264E-25 0.0000
1..065E-05 0.0005
3.4203-06 0.0002
3.321E-05 0.0016
7.752E-06 0.0004
ff!Ui±i±f 1111±2
7.493E-05 0.0036

Milk

rem/yr. fract.

1.933E-06 0.0001
0.000E+00.0.000-
5.906E-22 0.0000
1.20ZE-06 0.0001
.1.030E-14 0.0000
7.060E-18 0.0000
1.127t-26 0.0000.
9.8603-05 0.0048
1.004E-07 0.0000

.9.014E-07 0.0000.

2.1053-07 0.0000

.1I±!IH±! l1±2±1
1.029E-04 0.0050

Total Dose Contributions.TDOSE(ip,t). for Individual Ridionucilides {i) and Pathways (p)
As Mrem/yr and Fraction of Total Dose At t 3.0003±E+02 years

Water Dependent Pathways
0 Water . - pish 'Radon
Radio- 515A66AAA5SSiUS iaaarAAAAaaana iUaUAAAAliii-
Nuclide mrem/yr fract. mrem/yr. fract. mrem/yr fract.

- "jiA&AA AW MAAA !U)a AAaWA -KUiA AAM ijiA AkkkAN
Am-24.1 0.0003+00 0.00.00 .0.0003+00 0.0000 0.000E+00 0.0000

C-14 0.,000E+00 0.0000 0.000E3000.0000' 0;OOOE+00 0.0000
Co-60 0.000S+00 0.0000 0-.0003+00 0.0000 . 0.000E00. 0.00.00-
Cs-137 . 000+00 0.0000 0.0003+00 0.0000. 0.000E00 .0.0000
Eu-152 0.000E+00 0.0000 0-000E+00 0.0000 0.000E*00 0.0000,
Su-154. 0.0008+00 0.0000 0.0003+-00 0.000 0.000E+00 0.0000,
E3u155 6,0003E00 0.0000 0.000E+00 0.0.00 . 0.000E+00 0.0000.

Ni-63 0.000E+-00 0.0000 0.0003+00 9.0000 0.000E+00 0.0.Q
- Pu-238 0..OOE+00 0 0000 0.0005+00 0.0000 0.00E+00 0.0000
Pu-239 .0Q00+00.0 000 0.0 040E+000.0000 0.000E+00 0.0000.
Pu-240- 0.000E+-00 .0.000a' 0.000E+00 0.0060 0.000E+00 0.0000
fi±!U ±11 Uf±± ±12±21 1±1111-±2 ±1f±1Z 1111±2111 d1±1±2.
Total :0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000
0*Sum.of all water independent and dependent pathways.

Plant

mrem/yr fract.

0.000E+00 0.0000
O.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00 0.0000
0.:000E+00 0.0000
0 000E+00 0.0000
0.-00E+00 0.0000
0000E+00 -0.0000
0.0003+00 0.0000
0.000B+00 0.0000
0.000E+00 0.0000

11±11111 11± ff
. a0003+00 0.0000.

Meat

mrem/yr fract.

0 000E+00 0.0000
o.0003+00 0.0000

O 0ODE+00 0.0000
0.000E+00 0.0000
0.0003+0'0 6.oooo
0.-000E+00 0.0000
0.000E+00 0.0000
0.OE+00 .0.0000
-0.0000E+O0.0.0000

0.000E+00 0.0000
0.000E+00-0.0000
±11111111 11±!
.0.000E+00 0.000

Milk.

mrem/yr fract.

0000E+00 0. 0000
:0.000+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000-
0.00E+00 0.0000
0.000E+00 0.0000
0.0003+00 0.0040

0.00E+00 0.0000
000E+00.0.0000.
O1.11112 1111±
0.000E+00 *0.0000 .

Soil

mrem/yr fract.
AAskAia nAnsakM
4.276E-03. 0.2066
0.000E+00.0.0000
1.482E-22 0.0000-
1.368E-07. 0.0000
1.986E12 0. 0000
1.361E-15 0.0000
2.173E-24 0.-0000
3 .7303-06' 0.0002
4.109E-04 0.0199
3.992E-03 0.1929

9.319E04 0.0450

9.615E-03 0.4646

All Pathways*

mrem/yr tract.

9.!342E-03 .0.4514
0.000E+00 0.0000
9.765E-19. 0.600

1-084E-04 0)0082 -

2.314E-08 0. 0000:
1.1813E-11.0 0000-
.2.865E-21 0.0000.,
2.930E-04 0-.0142
8.431E-04 0.0408
8.195E-03 0.3960

1.912E-03 0.0924

2.069E-02 1.0000
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Total Dose.Contributions TDOS2(i,p,t) for Individual Radionclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dos .At t =.1.000E+03 years

0-. Waer .ndepencent Pathways (Inalation excludes radon)

0 Ground. Inhalation Radon . Plant Meat

Radio- .AAAAAAAAAAAA papANNAANpaNA AS3SSA5I%61AANEN AAiAiES.iiiAanNA A aaAA
NuclidE mrem/yr tract . irem/yr fract; miem/yr tract mrem/yr fract , .srem/yr fract.'
A .AK aaAAAn an naa A akanqA i k A AAknWAqa naAAA AhIaIXaAA K piuLAA-
Am-24. .1.822E-04 0.0147 1.04;7E 04 0.0084 0.000EP+00 D.0000 1.3193-03.0.1062 .5.931E-06 0.0005

C-14 -0. booE+oo 0.0000. 0.000+00 0.0000 *.000E.000.0000 0.00OnE+00 0.0000 0.000E+0D 0.0000
Ct-60 -0.000-E+GO 0 10000 0 0002+00 0-0000 0.000E+-Ob 0-.0000 0.000E+00 0.0000 0.000B+00 0.0000

Cs-137 .122E-1,2 0.000, 0 - 4.542E -18 0;0000. 0.000E+00 0.0000 4.293E-13 0.0000 1.573E-13 .0.0000

EU-152 3.466E-24' 0.0000 1.006E-17 0,0000 O.000-+tD 0..0000 2.513E-17 0.0000 2.044E-l8 0.0'000

Eu-154 0.000E+00 0-0000 0.000E+00 0.0000* 0.0005+00-0.0000 .0.000E+00 0.0600 0.000E+00 0.0000

E-.155 -0.00E+00 0.0000 Q.000E+00 0.000 : 0.0009+i00. 0.0000 0.000E+00 0.0000 0.0002+00 0.0000
Ni-63. .000-E+00 0;0000 1.290E-10 0.0000. 0.0005+00 0.0000 8.924E-07 -0.0001 5.281E-08 0.0000
Pu-238 2.656E-08 0.0000 1.238E-07 0.0000 O-000+00 0 ,.0000 1.5-46E-06.0-0001 1.347E-08 0.0000
Pu-239 3.470E-06 0.0003 2.92E-04 0.0235 0.000E+00 0-000-0 3.637E-03 0.2928 3.1342-05 0..0025

Pu-240 .-3.958E-07 0.0000 6.465E -05. 0.0052 .000E+00 0.0000. 8.043E-04 0.0647 6.9302-06 0 .0006

ftft±±i ±±UUif11± I f -tH -!±i±±I± fi±fff ±A±± f±.If fiii-ft ififil.fifii fi 11111± f ilHff
Total 1.861E-04 0.0150 4-616E-04 0.0372 0. 003E+60 0.0000 ;763E2-03 0.4639 4.4242E-05 0.0036

0-
Total .Dose Contribution TDOSEi,p,t). for Individual Radionuclides (i and

As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

0 -. -Lal Water Dependent Pathways
a 0ater .. :Fish . . Radon - . Plant . - Meat.

Radio- AUA nass AAkkW -NaAA AA aaAAAnAaA AAAAA--aaaA--A- .:hAAfAAAKAAAANA

Nuclide mremyr: tract: mrelm/yr,- tract Mrern/-yr fract.- mrem/yr, tract . inrer/yr frdct.

- AAli A~i~ki iAA I AP R AA AWALi ANA URA AAA i AAAAAA AAAMA W=$AWAAAAAAA
AWi-241 2.234E-S 0.000 1272E-10 0.0000 O..060E+00. 0.0000 2.4702-09 0.0000- 4.606E-11 0.0000

o-14 0.000E+06 o0000 0 000E+00 0.000,0 0.000V+00 0.0000 0.000E+00 0.0000 0.000E+00 0-.0000,
.Co-6 0.000E+00 0. 0000 0.000E+00 .0-.;00 0.1002+00 0.0000 0.000+00 0.0000 0,0001+00 0.0000'
Cs-137 0.000E+00 0 0.000 0 000E+00 0.0.00 0.ooa+00 0.00.00 0..000E--0 00.0000 0:000E+00 0.0000
Eu-152 .0.000+00.0.0000 0.000E+00 0.000 0.000V+00 0:oOO .. 0.00E+OO 0.0000 0.000E+00 0.0000
Eu-154 0.0005+0-0 O,0000 0.000E+00 -0.0000 .OKO2+00 0.0000 0.000E+00 0,0008 .OOOE+00 .O0ODO

Eu-155 0.0002-00 000 0..000+00 0.0000 0.0003+00 0.000W .- 0.00o00 0.0000 p0.000E+00 0.10000

Ni-63 0. 000+0.0 0.0000 0.0002+-00 0.0000 0.0003+00 0.0000 0 00E+00 0.0000. 0.000E+00 0.00.00
Pu-238 2.1002-05 0.0017 1,344-07 :.0000 0.0003+00 0,0000 2..322E-06 0.0002 4.347E-09 0.0000

Pu-239 3' 888-08 0.000Q 2.749F-10 0.0000- 0.0002+00 0.0000. 4-.299E-09 0.0000- .90E-l 0.0000-
Pu-240 2.624B-07 0.0000 -1.640E-09 0.0000 0.00-0E+0 0.0000- .2901E-08 Q.000 -5.421E-10 0.0000
fifIt!f ±1 1U1f fi ff1±1± 1±11±11± -tfut I ±tif±-±H f1ftH -ttt t ff1111 11± f±fIf Uifi
Total 2.133E-05 0.0017 1.364E-07 0.000. 0..000E+00 0-.0000 2.358E-06 0.0002 4.415E-08 -0.0000

O*Sum of all water independent and dependent. pathways.

Milk Soil

mre yr tract mrem/yr fract -
~ ~~~ 

1 5 6 5
MA AAnAAAWA anhapa

6.091E-07 0.0000 1-341E-01 0.1079
0.000E+00 0.0000 0.000E+00 0.0000
0.0002+00 0.0000 0O0O0E+00 0.0000 -

9.772E-14 0.0000 1.1122E-14 0.0000
5 .403E-20 0.0000 1.042E-17 0.0000
0.000E+00 0-0000 0.000E+00 .0.0000
0 000E+00 0.0000 O.OO0E+00 0.0000
4.90E-070 .0000 1.850E-08 0.0009.
1.199E-09 0.0000 1-.573E-06 0.0001

8.505E-07 0.0001 3.767E-03 0.3032
1-.881E-07 0 .0000 8.330E-04 0.0670
fiIfIfii !±i.U1±f £i!±fM Mfff±,
2-.138E-06 O-0002 5.942E-03.0.47a3

Pathways (p)

. 'Milk -
AAAAdUUAAAAA
.. mrem/yr tract.

2.3452-10 0.0000
0.000E+00 0.0000
0.010E+00 0 .000
0.00E+00 0.0000.
0.000E+00 0.0900
0.000E+00 0.0000
0.000E+00 0.0000-
0.000E+00 0.0000
2.21qE-07 0.0000
3. 911E-10 0.0000
2.762E-09-0.0000
tIfiffi±filitf
2.244E-07 .0.0000

All Pathways+

mremjyr fract.

2.953E-03 0.23.77
0.000B+00 0.0,000
0.000E+00 0.0000
8.9173a-12 0.0000
4.771,2-7 0.0000
.0.000E+00-0.0000.,
0.000E +00 0.0000
1.453E-06 0.0001
2.701E-05 0;0022
7.732E703 0.6224

1.710E-03 0.1376
1.2III -1I-
1.242E:02 l;0000
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Dose/Source Ratios Sumed Over Ali Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

OParent Product Branch DSR jt}- (rem/yr)/(pCi/g)
t= 0.000E+00 1.000E+00 3..000E00 7.200E+00 1.500E+01 4.200E+01

Ii---- A------------------------
4 634E-01
9.277L' 07
2.305a-14
9 .140E-18
4.634E-01
5 842E-01

4.62G6E-01
2

.876Et06

1 '335E-13
1.326E-16
4:626E-01
1 4078.-O

9.699E+00 8.502E.+00
2:288E+00i2.235E+Oo
3.097E+00 2.940E+00
1.200E+00 1.139E+00
3. 792E17 1.112E,16.
1.200E+00 1.139E+00
4.653E+00 4-301E+00
1.100E-01 9.563E-02
2.637E-03 2.617E-03
3.822E-01 3.791E-01
98900E-08 2-697E-07
3.438E-13 2.318E-12
4.504E-15 6.895E-14

-(i)
AAAj&UA
Am-2 41
Am- 241
Am-241
Am-241
Am-241

OC-14
OCo-60-
OCs-137
OEu-152
CEU-152
BU-152
Eu-152

OEu-154
.OEu-155
ONi-63
oPu-238
Pu-238
Pu-238
PU-238
Pu-238
PU-238

OPu-239
Pu -239

4.611E-01-4.579E-01 4.520E-01
6.781E-06 1A494E-05 2.993E-05
6.344E-13 2.882E-12 1.122E-11
1.523E-1:5 1.577E-14 1.263E-13
4.611E--0 4.579E-01 4.520E-01
7.831E-03 1.803E-05 2.209E-10
6;533E+00 3.757E+00 1.345E+00
2.133E+00 1.934E+00 1.612E+00
2.650E+00 2.129E+00 1.419E+00
1,026E+00 8.247E-01 5.495E-01
2.468E-16 4.894E-16 8. 2 07

E.16
1.026E+00 8.247E-01 5.495E-01
3.673E+00 2.638E+00 1.427E+00
7.230E-02 4.019E-02 1.351E-02
2.577E-03 2.497E-03 2.353E-03
3.731E-01 3.609E-01 3.392E-01

(j)

Am-241
Np--237
U-233
Th-229
ADSR(j)
C-14
Co-60
Cs-137
EU-152
Eu-152
Gd-152
&DSR(j)
Eu-154
Eu-155
Ni-63
Pu-238
U-234
Th-230
Ra-226
Pb>210
*DSR (j)
Pu-239'
U-235

Fraction*
1AAAAA 
1.000E+00

1.000E0G
1 .000+00

1.000E+00
1 .000E+00
1.000E+00
7.208E-01
2.792E-01
2.792E-01

1 000E+00

1.0-00+00
1.000E-00
1..000R+00
1.000E+00
1.000E+00
1. 00E+00

1.000E+00
1.000E+00

1.341E-06 2.568E-06
5.613E-11 2.190E-10
8.402E-12 6.670-11
2.321E-13
3. 09E-01
4,241E-01
4.043E OS

3.448E-12
3.392E-01
4.238E-01
7.978E-09

4. 322E-01
8.032E-05
7.826E-11
2. 481Er12
4.323E-01
1. 629E-27
3.838E-02
8.591E-01
3.480E-01
1.348E-01
1.320E-15
1.348E-01
1.698E-01
3.0998-04
1.918E-03
2.736E-01
5 90 9E-06
1.462E-09.
1-257E-09
1.525E-10
2.736E-01
4.228E-1
2.043E-08

Pu-239 Pa-231 1.000E+00 2.315E-14 1.701E-139.158E-13 4.417E-12 1.770E-11 1.2718-
Pu-239 Ac-227 1.000E+00 1.493E-16 2.029E-15 2.206E-14 2.167E-13 1.623E-12 2.639E-
Pu-239 ADSRj) 4.243E-01--4,243E-01 4.242E-01 4.241E-01 4.238E-01 4.228E-
Pu-240 PU-240 1.000E+00 4.242E-01 4.242E-01 4.240-01 4.2375-01.4.232E-01 4-214E-
PU-240 U-236- 1.000E+00 8.838E-10 2.688E-09 6.276E-09 1.369E-08 2.702E-08 6.916E-
Pu-240 . Th-232 1.000E+00 9.751E-20 6.588E-19 3.415E-18 1.620E-17 6.448E-17 4.616E-
Pu-240 Ra-228 1.000E+00 4.813E-20 7.292E-19 8.179E-18 7.671E-17 5.111E-16 6.102E"
Pu-240 Th-228 1.000E00 3.363E-21 9<432E-20 1.9818-i 3.188E-17 3.039E-16 4.807E-
Pu-240 -DSR(j) - 4-.242E-01 4.242E-01 4.240E-01 4.237E-01 4:232R-01 4.214E-

ffif-ff f111111 ffffftI ffifff fif f 11ff111ff lfiffff ffffffffft ffff ilff 1111111
*Branch Fraction is the cumulatiVe factor for the j't principal radionuclide daughter:
The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.

10
11
01
01
08
16
15
15
01
i-

1.380E+02 3.000E+02 1.00)E+03
Auk AnKAnhihAM M&

3.686E-01 2.818E-01
2.418E-04
6.707E-10
7.311E-11
3.688E-01
0.003E+00
1.237E-07
9.156E202
2.351.-03
9.107E-04
1.479E-15
9.107E-04
8.787E-05
4.598E-10
9.262E-04
1.275E-01
1.034E-05.
1.043E-08
3.197E-0,8
8.427E-09

4.195E-01
S.2828-09
1.1499-09
4.6868-10
4.195E-01
4.149E-01
1.781E-07
4.178E-15
7.179E-14
6.303E-14
4.149E 01
f I 11fff

4,608E-04
2.266E-09
5.7898-10
2.822E-01
0.000E+00
6.689E-17
2 094E-03
5.117E-0 7
1.982E-07
1.477E-15
1.982E-07
2..502E-10
6.711E-20
2.7 1 3E- 0 4
3.515E-02
7.966E-06
2.664E-08
2-.024E-07
7.222E-08

4.139E-01
8.093E-08
4.216E-09
2.160E-09
4.139E-01
4.043E-01
2.706S-07
1.543E-14
2.827E-13
2.538E-13
4 .043E-01
fflfillff

8.828E02
9..320E-04
7.682E-07
1. 064E-08
8.921E-02
0.000E00
0-.0 00E+00
1.702E-10
7.665E-23
2.969E-23
1.463E-15
1.463E-15
2.7318-34
0..000E+00
1.345E-06
1.342E-04
9.876E-04
1.857E-07
1.584E-06
1.763E-06
1.125E-03'
3.905E-01
2.214E-06
4.543E-08
8.954E-08
3.905E-01
3.614E-01
: 297E-05
1.794E-13
1.552E;-12
I.392E-12
3-615E-01
fffiffft

CUNBRF(j) BRF(l)*BRF(2)* ... BRFj)-

C-28

1.891E-17..
3. 822E-01
4.243E-01
2.667E-10

6.250E-07
1.196E-11
8.088E-13

5.011E-16 1.121E-14
3:791E-01 3'731E-01-
4.243r-01 4.242E-01
7.996E-10 '857E-09

0

1.275E-013.-516E-D2



CVP-2003-00018
Rev. 0

IRESRAD, Version 6.21 T. Limit = 0.5 year 10/31/2003 13:30 Page 27
Summary 117-DR Cleanup Verification - Shalloe Zone P ile: .I7drs.rad .

Single. Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 1.5002+01 mren/yr

(I) t= 0-00DE+00 1.000E+00
jmuuj AA-A.\AAA AAAAAjAAA.

Am-241 3.237E+01 3.242E+01
C-i4 2.568E+01 1.066E+02

Co-60 1.546E+00. . 1.764E+00

Cs-ISI. 6.5562+00 6.7113+00
EU-152- 3.491Z+00 3.677E+00

Eu-154 .3.223,40O 3.488B+00

Eu-155 1.3643+02 1.569E+02

1i-63 5.689E+03 5.-7323+03
Pu-238 3.925E+01 3-956E+01

Pu-239 3.535E+01 3..535E+01:
Pu-240 . 3.536E+01 3.536E+01

tiffill ±iif±±ii ffifii
*At specific activity limit

.3.600+00

3.253E+01
1.91E+03

2.2963+00
7.032E+00
4.081E+00
4.083E+00
2.'0.5E02
-.'9820E+03

4.020E+01

3.536E+01
-3.536E+01

iliijfif

7 .203E+3C . 1.500E01,

3.276E+01 3.31E401
-.3-1E+05 64-732E+10

3. 992E+-0 -11155+01

7-753+00 9.302E+00

5:0783+00 7.621E400-
5.686E+00. 1..0512+01

3-732E+02 1.111iE+03
6.006E+.3 6.374E+03
4.156E+01. 4.4235+01
3;537E+01 3.539E01
3.540E+01 -3.544E+01

- ±11111±f iiiitll

Summed Dose/Source Ratios DSR(i,t) -in (mrem/yr)--(pCi/g}
and Single Radionuclide Soil Guidelines.G(it) ii pCi/g
tmin-= time of miiinum single-radionuclide soil- guideline
tmax !=time of maximum total. dose =.0.000E+00 years
itial tMin'- DSR~i,tmin) G(i,tmin} DSR(iitmax}

Ci/g) (years) - (pCi/g) .
AAAM a aeaAeAAA ANA AAAA.AAii AkAAAk AA
I0E-02 0.000E+00 4.634E-01- 3.237E+01 4.4342-01

703-01 0.000E+00 5.842E-01 2.5-68E+01. -5.842E-01

60E-02. .000E+00 9.699E+00 1.546E*00 9.699E+00
80E-02 o.odoE+oo 2.288E+00 6.556E+300 2.288E+00

00E-02 0.000E00 4.297E+00 3.491+-00 4.297E+0.

20E-02 0.000E+00 4.6532E+00 3.223E+00 4.653E+00

702-02 0.000E+00 1.100E-01 1. 364E+02 1.100E-01
80E+00. 0.000E+00 2.637E-03 5.689E+03 2.637E-03

00E-02 0.000E+00 3.822E-01 3.925E+01 3.822E-01

80E-02 0.000E+00 4.243E-01 2.535 01 4.243E-01

30E-03 0.000+00 4.242E-01 3.536E+01 4.242E-01

HiHfl fiiifiliiiffi ifif f fililff ifiif I

4.200E+01

3.470E+01
*4.454E+12.
3.90SE+02
1.746-E+01
3.1Q7E+01
* ..32E+~01

4.840E+04
7.822E+03'
5.482E+01
3.547E+01
3.560E+01.
* Iiii±.i.

1.380E+02

4.06E7-+02
*4..454E+,12

1.212E+0B
1.63SE+02.
4.598E+03
1.707E+05
3.262E+10
1.619E+04

1,176E+02

3.576E+01
3.615E+01

fi-ffff

3.0004+02

5.315E+01
*4.454-E+12
1.13±B15

7.1 5E+03 .

*2.1flE+07.
5.995E+10

*4. 651E+14
5.530E+04
4-.-247+02.

3.624E+01
. 3.1103+01

.fiiifi±±i

1.O0OE+O3

*4-44E+12
*1.131E+15

8S12E+10
*1.7.65B414
*2.6399+14
*4.651E+14
1. 115E+07
1-333E+04
3.841E+01

4..150+01
fiii±iffi

G(i,tmax)
(pci/g)

AAAAAAAA
3.237E401
2.568B+01
1.546E+00.

6-.556E+00
3.491E+00
3-223E+00
1.364E02

5.689E+03
3.92E+01
3.535E+01
3.536E+01

filifftfff

C-29

Nuclide

at
and at'

Omiclide In
{i)- {P

AAfAAA
AM-241 3.3
C-14 9-2
Co-60 1-4
C$-137 5.1
EU-152 3.2
EuA154 4.7
Eu-155 4.2
Ui-63 1.0
Pu-232 2.4
Pu-i239 1.9
Pu-240 4.7
IfItff fit:

-O
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Rev. 0

TRES3AD, Version 6.21 Tc Limit = 0.5 year 10/31/2003 13:30 Page 29.
Summary 117-DR Cleanup Verification. - Shallow Zone File; 117dr_s.rad

Individual Nuclide Dose Summed Over All Pathways
Parent -Nuclide and Branch Fraction Indicated

ONuClide Parent BRF (i) DOSE(jt), ~ re/yr
J) (i- t= 0.OOO+00 l.000E+00 3.0065+00 7200E+00 .500E+01 4.200E+01 1.380E+02 3.000Bt02 1.OOOE+03

AU, Uan AU Ak AAA . iAAAAA r AaiaUUU E.ANAA A AAAAAAAaA A sAAaaAa AAAA AAiANAAf
Ra-228 Pu-240 1.000E+00 2.275-22 3.449E-21 3.[69E-20 3.20E-19 2417E-1-8 2.386E-17 3-396E-1 1.A37E-15 ?.3405-15

OTh-228 Pu-240 1.000E+00 1.591E-2:3 4.461E-22 9.-72E-21 1.5Q8-l9 1.437E-18 2.273E-17 2.9815-16 1 2015-1S 6.5245-15
1fifff ff2f2iff I2±2 1±1 1111±1 f1±111±1± 11111111 11111111 111111111 -1,111±1 11111 11 fil1f[ I f1 2±121
BRPF(i) is the branch fraction of the parent nuclide.
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CVP-2003-00018
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IRESRAD, Version 6.21 T Limit = 0.5 year 10/31/2003 13:30 Page 31
Susmary : 117-DR Cleanup Verification - Shallow Zone File: 117drs.rad

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

0Nuclide Parent , BRF(i)
(j) (i- t= 0.000E+00 1-000E.00 3.000E+00

A ii KUiUNU kAA~g AalAANN AUiiann EA AA
Ra-228 . Pu-240 1.000E+00 0.000E+00 1.345E-22 3.417E-21

bTh-228 Pu-240 1.000E+00 0000E+00 1.142E-23 7.704E-22
. f111±!f fifll! 11111!f f.ffffl 11111-ff f 111 ff

BRF-i) is the branch fraction of the parent nuclide.
ORESCALC.EXE execution time = 6.97 seconds

S(jt), pCi/g
7.200E+00 1.500r+01 4.200R+01
AAKKUM A aNAlNA NAAAN9N
4.184E-20 3.083E-19 3.899E-18
1.804E-20 1.972E2-19 3.356E-18
ffili1f.111111 1iff11111 iffff

C-33

1.380E+02

4.677E-17
4.501E-17
f1fffffi

3.000E+02

1.849E-16
1.821E-16
11fff!!f

1.000E+03
AA N An
9.832E-16
9.80.0E-16
Iftf If!!
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CVP-2003-00018
Rev. 0

IRESRAD; Version 6.21 T. Limit = 0.5 year
Sununary : 117-DR Cleanup Verification - Deep Zone

1/31/2003 13.39 Page. 2
File: 117dr d.rad

- Dose Conversion Factor (and Related) Parameter Summary
File: HEAST 2001 Morbidity

- - - Current Parameter
Menu - Parameter Value Default Name, - -

B-1 3 Dose conversion factors for inbalation, mrem/pCi: -3-
B-1 Ac-227+D

Am-241
C-14

3 Co-S0
Cs-137+D.
Eu-152

a Ei-154

Eu-155
Gd-i52

2 Ni-63 -

Np-237+D
Pa-231

I Pb-210+D
Pu-238

.: Pu-239
Pu-240
Ra-226+D

- Ra-228+D
Sr-90+D

3 Th-228+D
* Th-229+D
a Th-230

7Th-232
U-233
U-234
U-235+D

.* U-236

Dose conversion factors for ingestion, mrem/pCi:
Ac-227+D-
AM-241
C-14
Co-60

Cs-137+D
Eu-152

Eu-154
Eu-155

Gd-152

Ni-63
Np-237+D

Pa-231

Pb-210+D

Pu-238

Pu-239
Pu-240 -

Pa-226+D-
Ra-.28+D
Sr-90+D -
Th-228+D
Th-229+D

B-i
B-1

B-1
B-1

B-1

B-1

B-I
B-1
B-1
B-1

B-1
B-1
B-i

B-I

B-1
B-1

B-1
B-1

B-1
B-1

B-i
5-1
Bi-.
B-1
-B-1
B-1

6.720E+006.720Z+00
4.440E-0i
2-090E-06

a2.190E-04

1 3.190E-05
2.210E-04
.2.860E-04

4.140E-05
3 2.430E-01

6.29B-06
5.400E-01
1.280E+00

- 2.320E-02
3.920E-01
4. 29DE-01

- 4.290E-01
8.600E-03
S.080E-03
- ..310E-03

1 3.45DB-01
3 2.160E+00
I 3.260E-01
1.640E+0

. 1.350E-01
1.320E-ca

1.230E-01

2.250E-01

1.480E-1)2~
3 3.640-E-03

2;090E-06
2.690.E-05

5.000E-05
6.480E-06

9.55DB-06
3 2.5305-06

1.6105-04
- 5.7700-07

4.4409-03

3.060E-02
I 7.270E-03
- 3.200E-03
3.540E-03

. 3.540E-03

. 1.33DE-03

. 1.4405-03

1.530E-04

* 4.030E-04
-3 -4;030E-03

I 4.440E-01
2.090E-06

' 2.190E-04
* 3.19DB-O5
S2..2105-04

3 2.8605-04
4.14DB-05

2 2.4$CE-C1l
2 6.290E-06
5.400E-01

? -. 280E+00
' 2.320E-02

3.9 20B-C

3 4.290E-01

3 4.290E-01
.60E-03

5.080E-03
3 131DE-03
2 3.450E-01

2 2,160E+O0
3 3.2605-01
1 1.'640E+00

3 1.3505-01
3 1.3205-01
1.230E-01

3 1.25B-01

1.486R-02

3.6405-03
1 2.09CE-06

.2'.690E-05
3 5,000E-05
- 6.48DB-06

3 9.550E-06
1.530K-06

* .61'OE-04
3 5.770E-07

* 4.440E-03
* 1.060E-02
2 7.270E-03

3.200E-03
3 1.540E-03

' 3.540E-03

" 1.330E-03
* 1.440E-03
1.5305-04

8.080E-04
4.030E-03

C-38

t

D-1. 3
D-1
D-1

D-1 3
D-1
D-1
D-1
Dl--i /
D-1 3
D-1-

D-i

D-1D--1 3

D-l- 3
D-1 3

D-i

D-1 3

3 DCF2( 1)
3 .DCF2( 2).
I DCF2( 3)
3 DCF2( 4)
' DCF2( 5)
3 DCF2( 6)
? DCF2( 8).
' DCF2( 9)
3 DCF2(10)
3 DCF2(i1)
I DCF2(12)
-a DCF2 (1-3)

DCF2 (14)
DCF2 (15.)
DCF2(16)
DCF2(17)

3 DCF2(18)
I DCF2(19)
3 DCF2(20)
3 DCF2.(21)

3 DCF2(22)-
DCF2(231

1 DCF2(24)
DCF2(25)

DCF2(26)
- DCF2 (27)

DCF2(22)

3 -DCF3( 1)
* DCF3( 2)

3 DCF3( 3)
a DCF3( 4)
'DCF3( 5)

* DCF3(.G)

* DCF3( a)
DCF3( 9)*

DCF3 (10)..
a DCF3(11)
3. DCF3(12)
* DCF3(13)
DCF3(14)

' DCF3(15)

DCF3 (16)
I DCF3(17)

SDCF3(18.)

DCF3 (19)
I.DCF3(20)
* DCF3(21)

DCF3(22)



CVP-2003-00018
Rev. 0

iRESRAD, Version 6.21 T. Limit .= 0.5 year
Sumnary : 117-DR Cleanup Verification - Deep Zone

10/31/2003. 13:39 Page 3
-File: ll7drd.rad

-Dose Conversion Factor (and Related) Parameter Sunmary (continued)
File: BEAST -2001 Morbidity

0 . 3 Current Paranieter
.Menu . - Parameter -. Value Default Name

D--- 3 Th-230
S Th-232

U-233
U-234
U-235+D.
U-236

3 Food transfer factors:
. D-34 3 AC-227+D

D-34 3 Ac-227+D
D-34 3 Ac-227+D
D-34
D-34 Ai-241
D-34, Am-241
D-34 3 Am-241
D-34
D-34 3 C-14
D-34 3 Ct14
D-34 C-14
D-34 3
D-34 3 Co-60
D-34 3 Co-60
D-34 Co>60
D-34 3
D-34 3 Cs-137+D
D-34 3 Cs-137+bD
D-34 ? Cs-137+D
D-34
D-34 3 Eu-152
D-34 ' Eu-.152
D-34 ' Eu-152
D-34 3

D-34 3- Eu-154
D-34 Eu-154
D-34 Eu-154
D-34 3 -
D-34 Eu-155

-D-34 3 Eu-155
D-34 3 .
D-34.3 Gd-152
D-34 3 Gd-152

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg}-/(pCi/d)
milk/livestock-intake ratio, (pCi.L) / (pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pci/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d).

plant/soil concentration ratio dimensionless
beef/livestock- intake ratio, (pci/kg)/(pCi/d)

, milk/livestock- intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless.
* beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock- intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock intake ratio, (pCi/kg)/.(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pci/kg)/(pCi/d)

, milk/livestock-intake ratio, -pCi/L)I(pci/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pci/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pci/d)

plant/soil -concentration ratio, dimensionless
beef/livestock-intake ratio, (pci/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

* plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pci/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

3 rp-237+D , plant/soil concentration ratio, dimensionless
" Np-237.D , beef/livestock-intake ratio, .(pCi/kg)/(pCi/d)

Np-237+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

V-1
D-1
.D-1
D1l
D-I

D-34

DCF3 (23)
DCF3 (24)
DCF3 (25)
DCF3 (26)
DCF3 (27)
DCP3 (28)

-

C-39

" 5.480E-04 5.480E-04
" 2.736E-.03 2.730E-03
I 2.890E-04- 2,890E-04
3 2.830E-04 3 2.830E-04

2.670E-04 I 2.670E-04
2.690E-04 3 2.690E-04

- - 3

-2.500E-03 2.5002-03
2.000E-05 2.00DE-05
2.00.0E-05 2.000E-05

S.000E-03 1.000E-03

5.000E-05 5.000E-05
2.000E-06 3 2.000E-06

3-
5. 500E+00 5 S.OE+OG

3 3.100E-02 3 3,100E-02
3 .200E-02 1.20.0E-02

3 000E-02 8 000-E02
3 2.000E-02 2..000E-02

2-000E-03 2.000E-03

3 4.000E-02 4 00.0E-02 -

3.000E-02 ' 3 000E-02
8.000E-03 3 000E-03 -

2.5002-03 3 2.500E-03
2.000E-03 2000E-03
2.000E-05 . 2.000-05

2-500E-03 2.500E-03.
1 2.000E-03 * 2,000E-03
2.000E-05 2.000E-05

2.500E-03 2.500E-03.
3.2.000E-03 2.0002-03
2.000E-05 2.000E-05

" 2.500E-03 3 2 500E-03
S2.0.02E-03 3 2.000E-03

" 2.000E-05 - 2.000E-05

- 5.000E-02 5.000E02
5.00.E-03 5.000E-03

3 2.000E-02 2.000E-02

3 2.000E-02.3 2.000E-02
1.000E-03 1.00:0E-03
5.000E-06 3 5.000E-06

3 Gi-152

SNi-63-
-Ni-63

' Ni-632$-E

D-34

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

.

RTF( 1, 1)
RTF( 1,2)
RTF( 1,.3)

- RTF( 2,1)
3 RTF( 2,2)

-RTF( 2 3)

" RTF( 3,1)
" RTF( 3,2)

RTF( -3,3)

RTF( 4,1)
RTF( 4,2)

3 RTF( 4,3)

3 .RTF( 5,1)
3 RTF( 5,2)
1 RTF( 5,3)

RTF( 6,1)
RTF( 6,2)
RTF( 6,3)

3 RTF( 8,1)
" RTF 8,2)

RTF( 8,3)

SRTF( 9,1)
- RTF 9,2)

S.RTF( 9,3)
3
" RTF(10,1)

RTF(10;2)
" RTF(10,3)

' RT(-11,1)
3 RTF(11,2)

RTF(11,3)
3 -.
S.RTF(12,1)

3 RTF(12,2)
' RTF(12,3)

- .

-
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Dose- Conversion Factor (and Related) Parameter Summary -(continued) - ..
File: HEAST 2001 Morbidity - -

0 3 - - - 2 - Current -a Parameter
Menu ' Parameter - .3 Value * Default, Name

D-34
D-34
D-34
D-34
D-34
D-34
D-34

Pa-231
Pa-231
Pa-231

Pb-210+D
Pb-210+D.

3 Pb-210+D
D-34
D-34 - Pu-238
D-34 3 PU-238
D-34 3 Pu-238
D-34
D-34 ' Pu-239
D-34 Pu-239
D-34 Pu-239
D-34 -

D-34 Pu-240
D-34 Pu-240
D-34 Pu-240
D-34 3
D-34 ' Ra-226+D
D-34 Ra-226+D
D-34 ? Ra-226+D
D-34
D-34 Ra-228+D
D-34 Ra-228+D
D-34 3 Ra-228+D
D-34 -
D-34 a Sr-90+D :
D-34 Sr-90+D
D-34' Sr-90+D
D-34 -
D-34 3 Th-228+D
D-34 3-Th-228+D
D-34 a Th-228+D
D-34
D-34 Th-229+D
D-34 Th-229+'b
D-34 Th-229+D
D-34
D-34 - Th-230
D-34 a Th-230,.
D-34 Th-230
D-34 3
D-34 ' Th-232
Df34 Th-232
D-34 3 Th-232
D-34-
D-34 U-233
D-34 3 U-233
D-34 3-233

C-40

, plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

,milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beefflivestock-intake ratio; (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio- {pCi/L)/(pCi/d)

- plant/soil concentration ratio, dimensionless
,.beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
,.beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)-/(pCi/d)

plant/soil concentration ratio dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, miik/livestock-intake ratio, (pci/L)/(pci/d)

plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, miik/livestock-intake ratio, (pCi/L)/-(pCijd)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

* milk/livestock-intake-ratio, (pci/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)-

plant/soil concentration ratio, dimensionless
* beef/livestockzintake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless'
.beefflivestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio; (pCi/L)/(pCi/d)

I.000E-02 1.000E-02 ' RTF{13,1)
5.000CE03 5.000E-03 - RTF(13,2)
5.00GE-06 5.000E-06- ' RTF(13,3)

3 U.GGE-02 * 1.000E-02 IRTF(14,1)
3 8.000E-04 ' S.000E-04 - RTF(14,2)
3 .3.bGOE-04 3.000E-04 ' RTF(14,3)

1.000E-03 1.000E-03 ) RTF(15,)
3 1.000E-04 3 1.000E-04 3 RTF(15,2)

1.00 E-06 3 1.000E-06 - RTF(15,3)

1.000E-03 -. 0o00E-03 3 RTF(16-,)
1.000E-04 a 1.000E-04 RTF(26,2)

S1.000E-06 1.00CR-06 RTF(16,3)

1.00E-03 -a1-000E-03 RTF.(17,l)
1.000E-04 - 1.000E-04. RTP(17,2) .

1..000E-06 3 1.000E-06 3 RTF(17,3)-

4.000E-02-' 4.000E-02 3 RTF(18,l)
1.000E-03 1 000E-03 - RTF(18,2)
1.0000E-3 a 1.000E-03--3 RTF(18,3)

4.000E-02 3 4 0003-02 3 RTF(19,t)
1.000E-03 * 1.0003-03 a RTF(19-,2)
1.00GE-03 .000E-03 RTF(19,3)

- 3.000E-01 3.000E-01 3 RTF(20-,1)
* 8.000E.03 -8 000E-03- RTF(20,2)
" 2.0000E-3 3 2.000E-03- RTF(20,3)

a 1.000E-03 1.000E-03 a RTF(21.1)
1.000E-04 3 1.000E04 3-RTF(21,2)
5.000E-06 a 5.00E-06 RTF(21,3).

" 1.000E-03 '-1.000E-03 - RTF(22,1)-
" 1,000E-04 ' 1.000E-04 ' RTF(22,2.)
" 5.000E-06 ' 5.000E-06 3 RTF(22,3-)

3. - a-. --

-1.000E-03 1.000E-03 ' RTF(231-)
.1 .G00E-04- 1.000E-04 RTF(23,2)

5.000E-06 3 5.000G6 3 RTF(23,3)
3 23 /

3 1.00DE-03 1.000E-03 ' RTF(24,1)
3 1.000E-04.3 1.000E-04 RTF(24,2)
5.000E-06 25.000-06 RTF(24,3)

2.500E-03 ' 2.500E-03 '-RTF(25,1)-
3 3.400E-04 3.400E-04 - RTF(25,2)

6.0003-04 a 6.000E-04 RTF(25.3)

-

-

-

--
.

.

-
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Dose Conversion Factor (and Related) Parameter Summary (continued)
File: HEAST 2001 Morbidity

0 -- - Current 3 Parameter -

Menu - parameter 3 Value 3. Default Name -

D-34 U--234 , plant/soil concentration ratio, dimensionless .2.500E-63 2.sQoS-03 RTF(26,1)
D-34 - U-234 . beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 .. 400E-04 3.4001-4" RTF(26,2)
D-34 - U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000R-04 ' 6.000E-04 3 RTF(26,3)

D-34 2 - 3

ff-34 U-235.D , plant/soil concentration ratio, dimensionless 2.500E-03 I 2.500E-03 RTF(27,1)

D-34 3 U-235.D ., beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 ' 3.400E-04 RTF(27,2)

D-34 U-235+D , milk/livestock-intakeratio, (pCi/L)/(pCi/d) a 6.000E-04 - 6.000E-04 RTF(27,3)

D-343 33

Df34 I U-236 , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 -2.500E-03 RTF(28,)
D-34 3 U-236 , beefflivestock-intake ratio, (pCi/kg)/(pCi/d) 3 .400E-04 - 3.400E-04. RTF(28,2) -

D-34 3 U-236 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.0005-04 ' 6.0005+04 RTF(28,3)

D-5 Bioaccumulation factors, fresh water, L/kg: -3'. -. -

D-5 3 Ac-22'7
D-5 AC-227
D-5 2 -
D-S 5 A.-241
D-5 3 Am-241
D-S
D-5 - C-14
D-- . C-14
D5 3
D-5 3Co-60
D-5 - Co-60
D-5 3
D-S 3 CS-137

D-5 3 Cs-137
D-5 3
D-5 - Eu-152
D-5 Eu-152

D-5 - Bu-154
D-5 3 Eu-154
Dl-5 a
D-5 3 Eu-155
D-S 3 EU-155

D-5 Gd-152
D-5 Gd-152
D-5

fD-5. a Ni-63
D-S Ni-63
D-5 3
D-S -Np-237
D-5 3 Np-237
D-5 -

D-5 Pa-231
D-5 Pa-231

D-5 3 Pb-210
D- 5 Pb-210

+D fish -
+D ,- crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

fish -
crustacea and mollusks

+D fish
+D crustacea and mollusks

3

fish
crustacea and mollusks

fish
crustaca and mollusks

fish
crustace. and mfollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

+D fish
+D crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

1.500E+01

1.000E+03

3.0005+01
1.000R+03

5. 000E+04
9.100E+03

3.000E+02

2.000E+02

2.000E+03
1-000E+-02-

5.000E+01-
1.000E+03

5.000E+01
1.000E+03

$.000E+01
1.OOOE+03

2. 500E+01
1.000E+03

1.000E+02
1.000E+02

3. 000E+01
4.000E+02

1.000E+01
1.100E+02

3.000E+02

1.000E+02

1.500E+01
1.000E+03 3.

300E+0l1

1.000E+03

5.000E+04- 3
9.100H+03 3

BIOFAq(C
BIOPAC(

.BIOFAC,
BIOFAC(

BIOFAC
BIOFAC(

1,1)
1,2)

2,1)
2,2)

3,1)
3,2)-

3.000E+02 BIOFAC( 4,1)
2.000E+02. WiOAC( 4,2)

2.000E+03- BIOFAC( 5,1).
1.000r+02 ' BIOFAC( 5,2)

" 5.000E+01
" 1.000E+03

3 5.000E-+1 3
1.000+03 -

3 . 3

5.000E+01 3

1.000E+03

' 2.500E+01
1 1.000!+03 3
a - 3

- l.OOOE+02
S1.000E+02/

" 3.000E+01 3
4,000E+02 3-

S1.-000E+01

1.100E+02

3.000E+02 3
1.000E+02 3

BIOFAC( 6,1)
BIOFAC( 6.2)

BIOFAC{ 6,2)
BIOFAC( 8,1)
B1OFAC( 8,5)

BIOPAC( 9,1)
BTOFAC( 9,2).

BIOFAC(10,l)
BIOFAC(i0,2)

BIOFAC(lll)

BIOPAC(11,2)

BIOFAC(12,1)
BIOFAC(12,2)

BIOFAC(13,1)
BIOFAC(13,2)

BIOFAC(14,l)
BIOFAC(14,2)

C-41

3
3

-

-

+D
+D
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Site-Specific Parameter Summary
0 3 User 3. Used by RESRAD 3 parameter
Men-- Parameter a Input * Default (If different from user input) Name

Area of contaminated zone (m**2)
Thickness of' contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times.for calculations (yr)
Times for calculations tyr)
Times for calculations- (yr)
Times for calculations (yr) -
Times for calculations (yr)
.Times for calculations (yr)

R012 3.Initial principal radionuclide
Initial

' Initial
2 Initial
" Initial
" Initial
2 Initial

Initial
Initial
Initial
Initial

3 Initial
R012 Concent

principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli
principal radionucli

ration in groundwater
Concentration
Concentration
Concentration
Concentration
Concentration
concentration
concentration
Concentration
Concentration
Concentration
Concentration

de
de
de
de

de
de-
de
de
de
de

dS

in groundwater
in groundwater
in groundwater
in -groundwater
in groundwater
in groundwater
in groundwater
in groundwater
in'groundwater
in groundwater.
in groundwater

(pCi/ 9 ):
(pCi/9 ) :
(pCi/g)

(pCi/g)
(pCi/g9):
(pCi/gb
(pCi/g)
(pCi/g)

(pCi/g)(pCi/g):
(pCi/g)
(pCi/g)
(pCi/):
(pCi/L)
(pCi/L)
(pCi/I)
(pCi/L)
(pCi/L)
(pCi/L)
(pCi/L):
(pCi/:L)
(pCi/L):
(pCi/L):
(pCi/L) :

Cover depth (m)
Density of cover material (g/cm**3)
Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone field capacity
Contaminated zone hydraulic conductivit
Contaminated zone b parameter,
Average annual wind speed (m/sec)
Humidity in air (g/**3 - -

R011
Roll
Roll
Roll
Roll

Rol1l
Roll.
Roll
Roll
Roll
R511
R011
R011
Roll

0-43

34.750E+03.' 1.00Et_
4

-1.990E+01 2.000E+00
5.200E+01 -1O00E+02
3 .5005+01 2.50E+01
0000E+0 O.OOOE+0. 0
- .IOE+00 1.OOOE+00
3.000E+00 '-3000E+00 3.

7.200E+00 Il-.OoOE+01
1.500E+01 1-3.000L+01

. 4.200E+01 . 1.000E+02 3
- 1,380E+02 3 000E+02 3

- 3.000E+02 .000E+03

1 000E+03 0.000E+00
a not used 0.000E+00--

Am-241 9080E-03 0 000E+00 -3

C-14 1.120E+00 3 0 000E+00
. Co-60 2.1905-02 o 000E+00
Cs-137 4 590E-02 3 O.DOGE+Oo 3
5U-152 - 4 460E-02 3 0.0005+00
Su-154 '7.110E-02 3 0.000E+00 3
BU-155 3 5..420E-02 3 0.000E+00 3
Ki-63 1.630E+00 3 0 00OE+0.0 2
Pu-238 7.590E-02 3 0-.oOEE+00 a

Pu-239 A 1.890E-02 0.00GE+00
Pu-240 - 4520E-03 3 .0 000E+00
Sr-O - 6.100E-04 3 0.000E+O0 3
Am-241 2 not used 0.00E+00 3
C-14 .3 not used 3 0.000E+00 3
Co-60 3 not used 0 0.00E+00 3
CS-137 a not .used a 0.0005+00 2
Eu-152 3 not used 2 0 000R+00 .
Eu-154 not used 3 .0 000OE+00 3

Eu-155 3 not used 3 0.000E+00
Ni-63 not used 0.00OE+00.2

- Pa-.238 not used s 0.OOOE+00 3
Pu-239 2 not used 0 000E+002
Pu-240 3 not used 3 0 000E+00. 3

Sr-90. not used I 0 000E+00

3 4.600B+00 0.00E+00>
'-not used 1.50050.- 3

1.0005-03'. 1.000E03 I
1.600E+00,- 1.500E+00
1.000E-03 i.000E-03 -

* 4.000E-01 3 4.000E01 I
- 1.500E-01 2 2.000E-01 I

y (m/yr) 2 2.500E+02 3 1.000E+01 3
- 4.050E+00 - 5.300E+00 3

2 3.400E+00 3 2.000E+00 2

.not used -3 -8OE+00 2

R012
R012
R012
R012
R012
R012
R012
R012
R012
R012
R012

R012.
R012 3
P012
H01-z
R012 2

R012 -3
R0123-
R012 3-
R012

012
- R012

--
- - - ---

---
- ---

- ---
- ---
- -

---- -
- -..-

---
-~

- --- - -
- -
- ---

---
---
---
---
---

- ---.
---
--
--

-
- - --

---
. ----

---
---

- ----
. - ---

- U- -
-2-

. - - ---- -

- -'AREA
- THICKO

2 LCZPAC
.BRDL

3 TI

T( 2)
T( 3)
T( 4)
T( 5)

- T( 6)
2 T( 7)

T( 8)
2 T 9)
T(10)

S1 (2)-
Sl( 3)
Sl( 4)

a SI( 6).
* S1( 8)
* Si( 9)

- -? 51(11-)
3 S1(15)-
- - 1(16)
2 91(17)
SSI(20)

MI( 2)-
SWl( 3)

SWl( 4)
- W1 (5)

W1 6)
3 1( 8)
- Wi( 9)
2 W14(11)

- Wl(15)
"WI1(16)

- W1(17)
-- W1(20)

. COVERO
DEN§CV

3VCV
3 DENSCZ-
2 VCZ
TPCZ

- FCCZ
- HCCZ

- BCZ.
WIND
HUMID
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File: 117drd.rad

Site-Speaific Parameter Summary (continued)
0 User 3 - Used by RESRAD Parameter

Menu 3 Parameter - - -Input Default 3 (If different from user input) ' Name

R013 3 Evapotranspiration coefficient - - 9.100E-01 2 5000E-01 3 --- - EVAPTR-
Precipitation (m/yr)
Irrigation m/yr)
Irrigation mode
Runoff coefficient
Watershed -area for nearby stream or pond
Accuracy for water/soil computations

ensity of saturated zone (g/cm**3)
aturated zone total porosity
aturated zone effective porosity
aturated zone field capacity
aturated zone hydraulic conductivity
aturated zone hydraulic gradient
aturated zone b parameter
ater table drop rate (m/yr)
ell pump intake depth (m below water

(m/

tab
Model: Nondispersion (ND) or Mass-Balance
Well pumping rate (m**3/yr)

Number of unsaturated zone strata

Distribution coefficients for Am-241-
Contaminated zone (cm**3/9)
Saturated zone (cm**3/g)
Leach- rate /yr)
Solubility constant

Distribution coefficients for C-14
Contaminated zone (cm**3/g)
Saturated zone (cm**3g)
Leach rate C/yr)

- Solubility constant

Distribution coefficients for Co-60
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate C/yr)
Solubility constant

Distribution coefficients for Cs-137
Contaminated zone (cm**3/g)
Saturated zone (cm**3/9)
Leach rate /yr)
Solubility constant

R014 3

R014 3
R014 3
R014 3
R014
R014 3

R014 -'
R014-'
R014 3
R014 3
R014 3

R015

R016 2

R016.
R016.'
R016
R016

R016 3
R016 3
R016 3
R016
R016 3.

R016 3-
R016 3

R01.6
R016 
R016 2

R016
R016 .'

R016 3
R016 3

R016

R016 3

R016 a
R016 3
kalE6 3

. R016

1.600E-0l
' 7.600E-01

overhead'

1 000E+00
2.000E-01
overhead

R013
Rt013
R013
R013
R013
R013

2.000E-01 1 2.000E-01
(m**2) -100E+06 .1.000E+06

- .000E-03 *1.000E-03

S1.600E.00- 1SODE+00
3 4.0003-01 3 4OOOE-01
- 2.500E-01 3 2.000E-01

1.500E-01 - 2.000E-01
yr) 5530E+03- 1.000E+02

- 1.250E-03 2.OOOE-02-
- 4.050E+00 '-5.300E+00
- 1.000E-03 1.000E-03

l) 4.600E+00 -1.000E+01
(M) N ND

2.500E+02 2.500E+02

- 2.000E+02 3 2.000E+01
3 2,OOOE+02 ' 2OODE+01
2 E0005+02 0 00E+00

- O.OO0E+00 0.000E+00

3 0DOORi-DO 3 0 0005+0
- 000E+02 0.000E+00
2 .0003+02 ' 0.000E03
0.000E+00 - 0.000E+00

- .000+0-- 0.000E+00
3 5.000E+01 .12000E+03

- 5.000E+61 3 1.0OOE+03

3 0.000E+00 0.OOOE+00
3D O- DE+00 30 .000E+00

3

3 . - 3

2.000E+01 -1000E+03
5-.000E+01 *-1.000E+03

0.00E+00 0.000E+00

- 2.000E+02 -1.000E+00
2.000E+02 3-1.000S+bO

- -a -- 00E+00s -0.000E+00

- - . OO0E+00 - -0.000E+00

PRECIP
- RI
2 IDITCH

RUNOFF
. WAREA
- EPS

DENSAQ.
TPSZ

- EpSZ
SFC8Z--
R CSZ -

-B GWT-
- BSZ-

VWT

- DWIBWT
MODEL

- UW

DCNUCC
SDCNUCS:(

ALEACH
SOLUBK

3 -
3
a
*
a -
a
3 -
-3
* -
-a -

--
3
3 -
a

3
3 -

-

a --
3
3
4
a
a -
a
3
3
3

1,254E-05
not used

1.2545.-OS
not used

not. used

5.008E-05
not used

1.2543-05
not used

C-44

- DCNUCC( 3)
- DCNUCS( 3)
-ALEACH( 3)

SOLUBK( 3)

" DCNUCC( 4).
- DCNUCS( 4)
- ALEACH( 4)
-- SOLUBK- 4)

- DCRUCC( 5)
-DICUCS( 5)
- ALEACH( 5)

SOLUBK( 5)

- DCUCC( 6)
3.DCNUCS( 6).

ALEACH( 6)
SOLUBK( 6)

D
S
S
S
S
S
S
W
W

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Eu-152

3
E

3

2)
2)
2)
-2)
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Site-Specific Parameter Summary (continued)
0 - - User - Used by. RESRAD 3 Parameter

Mnm - - - arameter . Iut aDefault 3. (If different from user input) 3 Name

DistribVtion coefficients for Eu-154
Contaminated zone (cm**3/g)
Saturated zone (Cm**3/9)
Leach rate (/yr)
Solubility constant

Distribution coefficients for Eu-155
contaminated zone. (co**3/g).
Saturated zone (cm*3./g)
Leach, rate (/yr)
Solubility constant

Distribution coefficients for 1i-63
Contaminated zone (c**3/g)
Saturated zone (ba**3/9)
Leach rate (/yr)
Solubility constant.

Distribution coefficients for Pu-238:
Contaminated zone (cm**3/g)
Saturated zone (cn**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (cn**3/g9
Saturated zone (cm*'3/g)
Leach rate (/yr)
Solnbility constant

Pu-239

R016
R016

R016
RO46
R016

R016
R016
R016
R16
R016

R016
R016
R016
R016
R016

R016
R016
R016
R016
R016

3016
R016

R016
R016

R016
R016
R016
R016
R016

R016
RG16
.R016

R016
R016

Distribution coefficients for
Contaminated zone (cm**3/g).
Saturated.zone (cm**3/g)
Leach rate (/yr)
Solubility constant

daughter Ac-

32.0003E+02 3-l.000E+00
- 2.00F3+02 3-I.00OE+00
0.00E+0 0.00E+00

I 0.000E+00 0.000E.00

2.000E+02 '-1:03E+00
* 2.000E+02 '-1.000R+00
- O.00E+O0Q 0.000E+00
0.000E+00 0.000E+00

3 3.0DOE+01 S 1.006E+03
3.000E+01 - 1.00OE+03

- .0.00_0E+00 3 0:000E+00
0.000E+00 0.000E+00

- 3

2. 000E+02 2.0003+03
3 2.000+02 - 2.000E+03
" 0.OOOE+00 3 0.000E+00
.0.000E+00,3 0.000E+00

2.ODOE+02 2.000E+03
3.200E+02 2 000E+03
S 0.000E+00 .0 000E+00
3 ..000E+00 3 0 000E+00

2.000E 02- 2.000E03
' 2.000E+02 3 2.000E+03
3 0.0d!OE+00 30 000E+00
* 0.000E.00 ' 0 .0003+00

3 - 3

2.E50OE+01 3 3.00OE+01

3 2,500E+91 3.000E+01
* 0.000E+00 I OOO3E+.00
- 0.-0O0E+00-3 0.000E+00

227 3
3 2.000E+01 3 2.00E+01
2.000E+01 2.-000E+01

- 0.003E+00 I 0.00E+00
3 0.000E+00 3 0.000E+00

1.254E-05
not used

1,254E 05 -
not used

8.333E-05
not used

1.254E-05

not used

1.254E-05
not used

1-.2:54E- 05
not used-

9.992E-05
not used

-1.247E--04
not used

C-45

3 Distribution coefficients for Pu-240
Contaminated zone (cm**3/g)

3 Saturated zone (cn**3/g)-
3 Leach rate. (/yr)
S Solubility constant

3 Distribution coefficients -for Sr-90
Contaminated zone (cm**3/g)

S Saturated zone (cm**3/g)
3 Leach rate (/yr)
* Solubility constant-

DCNUCC( 8)
DCNUCS -8)

ALEACn( 8)
SOLUBK( 8)

DCNUCC( 9)
DCNUCS( 5)

- ALEACH( 9)
SOLUBK( 9)

3 DCNUCC(11)
- .DCNUCS (11)S
- ALEACH(1)

SOLUBK(11)

DONuc~ls
DCNUCS(15)
ALEACH(15)
SOLUBK(15)

DCNUCC(16)
DCNUCS(16)
ALEACH (16)
SOLUBK(16)

n-NUCC(17)
DCNUCS(17)

ALEACH(17)
SOLUBK(17)

DCNUCC(20)
DCNUCS (20)

3 ALSACH(20)
SOLUBK(2.0)

- DCNUCC (
DCNUCS( 113 DaITCSf( 1)

3 ALEACl( 1)
SOLUBK( 1)

3
3

3
3
3
a
m
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Site-Specific Parameter Summary (continued)
0 3 User Used by RESRAD Parameter

Menu a - Parameter - Input Default 3 (It different from user input) Name

-R01lE Distribution-coefficients for daughter Gd-152- . - - -

R016
R016
R016
R016

R016
R016
R016
RO16
R016

R016
R016

R016
R016
R016

ROlE
R016
R016
R016
R016

R016
ROlE
R016
R016
ROlE

R016 -
R016 -
ROlE 3
R016

R016

R016
R016 3
R016R016
R016
R016

RO1 3
R016R016 3

* Contaminated zone (cm**3/g)
* Saturated zone (cm**3/g)

* Leach rate (/yr)
* Solubility constant

Distribution coefficients for. daughter Np-237
Contaminated zone (cin**3/g)
Saturated zone (cm**3/s)
'Leach rate (/yr)

Solubility constant

Distribution coefficients for d
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach 1rate (/yr) -
Solubility constant

Distribution coefficients for d
. Contaminated zone (c**3/g) .

Saturate4 zone (cm**3/g)
Leach ratp. (/yr)
Solubility constant

Distribution coefficients. for- d
contaminated zone (cm**3/g)

.Saturated zone (cm**3/g)
Leach rate (/yr)-
Solubility constant

I-1.000E+00
'-1.000E+00
.0-00E+00

0.000E400

-. 00OS+00
-1.0OOE+00

"0.060E+00
" OOOOE+00

aughter Pa-231

aughter

aughter R

Distribution coefficients for daugh
Contaminated zone (cm**3/g)
Saturated zone -(cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for-
Contaminated zone (cta**3/g)
Saturated zone (cm**3/g)
Leachzrate (/yr) - - .

Solubility constant

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

5.000E+91
5.00E+01

3 ..bobs+Do
0.000+00

Pb-210
3.000E+01
3.060E+01

- o.000E+00
0.:00E+00

a-226 3
2,000E+02
2.O00E+02

- 0 000t+00
- 0 0OE+00

ter Ra-228

daughter Th-2

daughter Th-2

.2.000E+02

2.000E+02
0,0001+00

*1,00
3-1.00
a o.oo

0.00

0100

-1.00
1.00
0.00
0.0

OE+00 -
05+00 3

OE+00 -
0E+00 3

0$+00
OE+O0
OE+00

OE+00
-3

SOOE+01 3
5.000E+01 *

I- .OOOE+O1
0.000E+00
0.000E+00 3

3. . -

.00+02 

7.OOO0E+
0.000E+003

a - 3

7. 000E+01
7. E+01

0 .000E+00

8.249E+02
8.249E+02
3.043E-06
not used

2.574E+02
2.574E+02

--- 9.746E-06
not used

5.008E-05
not used

8.333E-05
- not used

-.254-05
not used

1.254E-05
not used

- 1254E--05
not used

1.254E-05
not used

-- 3 -

3

- - 3

-3i

3

3

3

3-

3-

0..000E+00 0 000E+00

28 -
- 2.000E+02 6.000E+04

- 2.000E+0.2 -E60osE+04
- o ooE+00 - 0.00E+00
0.000E+00 0.000E+00

29 -

2.000E+02 6.000E+04
- 2.000E+02 6.00E+04

S0.00E+00 0.000E+00
0-.00.0R+00 . O.00E+00

C-46

DCNUCC(10)
DCNUCS(-O)
ALEACH (10}
SOLUBK(10)

DCNUCC(12)
DCNUCS(12.)
ALEACH(12)
SOLUBK(12)

DCNUCC (13)
DCNUCS (13)
ALEACH(13)
SOLUBK(13)

DCNUCC(14)
DCNUCS(14)

ALEACH (18)
SOLUBK(lS)

DCNUCC (1)
DC2UCS (19)
ALEACH (19)
SOLUBK(19)

DCNUCc(19)
DCNUCS (21)
ALEACH (21)
SoLUBK(i1)

DNUCC (22)
DCOCS(22)
ALEAH (22)
SOLUBK(22)

3
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Site-Specific Parameter Summary (continued)
0 User - Used by RESRAD . Parameter

Menu . -Parameter - Input 3 Default (If different from user input) . Name

R016 Distribution coefficients -for daughter Th-230.-.-.-
R014 Contaminated.zone (cm**3/g) - - - - .- 2.OboE+02 3 6.000E+04 - --- - DCNUCC(23)
R016 ' Saturated zone (cM**3/g) - - - 2.000E+02 I 6.000E+04 --- 3 DCNUCS(23)
R016 Leach rate (/yr) . 0.O0fE+00. 0-.00E+00 3 1.254E-05 - ALEACH(23)
RO,16 Solubility constant 0.000E+00 0.0004+00 - not used - 'SOLUBK(23)

R016 ' Distribution coefficients for daughter Th-232 -3-
R016 3 Contaminated zone (cm*3/9) 2-000E+02 6.000E+04 D---- - flCNUCC(24)

Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr) ,
Solnbility constant- -

Distribution coefficients for
Contaminated zone (cm*-3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant -

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (cr**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for
Contaminated zone (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

daughter

daughter

daughter

daughter

R016 3
RGo6
R016

2016 -3

R016 3
R016 3
R016
R01 3

R016 3
R016 3
R016 3
R016 3
R016 3-

2016 3
- -R016 3

R016 3
R016 3
R016 3

R016 3

R016 3-

R016
R016 3

R016 3

R017 3
R017 3
R017 3
R017
R017 3
R017 3
R017 S

R017 3

U-233

U-234.

U-235 -

-236 3

3.

3

3) - 3

2.000E+02 - 6.o00E+04
0.000E+0 - 0.0002-flO
0 .OOE+00 3 0.000E+00

- 3

2.000E+00 3 5.000E+01
2.000r+00 3 5.002E+01
0.000E+00 3 0.000E+00
0,000E+00 0.OOOE+00

3 -

2.000E+00 3 5.000E+01
2.000E+00 3 5.000E+01
0.000E+00 3 0.00qE+00:
0000E+00 3 0.000E+00

2.000E+00 - 5.000E+01
2.000E+00 5-.000E+01
0,000E+00 3 -o.OooE+00
0.000E+00 3 .O.ODOE+00

2.000E+003 5.000E+01
2.000E+00 3 5.000E+01
O.000E+00 -0.00E+00

0.000E+00 3 0.000E+00

not used - 8.4002+03
not used. 1.0002-04
3>000E+01-- 3.000E+01
not used -3 4.Q00E-01
riot used - 7.000E-01
not used 5.000E-01
not used 3 2.500E-01
not used 3 1.000E+00

1.2542-05

not used

1.183E-03
not used

not used

- 1.183E-03
not used

. -. 183E-03
not used

-1 shows non-circular

DCNUCS(24)
ALEACH (24)
SOLUBK(24)

DCNUCC(25)
DCNUCS (25)
ALEACIJ(25)

- SOLJBK(25)

DCNUCC(26)
DCNUCS(26)
ALBACH(26)
SOLUBK(26)

DCNUCC(27)
" DCNUCS(27)

A ALEACS (27)
- SOLUBK(27)

' DCNUCC(28)
- ' DCNUCS(28)

3 ALEACH (28)
- SOLUBK(28)

MLINHI
- ED - -

3SHP3
- SHFi

FIND
POTD-

AREA. PS --

C-47

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site
Shape factor flag, external gamma.
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Summary : 117-DR Cleanup Verification - Deep Zone File: 117dr d.rad

Site-Specific Parameter Summary (continued)
0 . .-. - --User I I Used by RESRAD 3 Parameter

Men. 3 -Parameter - - Input - Default (If different from user input) . Name

SRadii of shape factor array
2 Outer annular radius (m),

Outer annular radius (m,
Outer annular radius (m),
Outer annular radius (m),
Outer annular radius (m),
Outer annular radius (m),

* Outer annular radius (m),
Outer annular radius (m),

3 Outer annular radius (m),
3 Oter annular radius (m),
3 Outer annular radius (m),
" -outer annular radiuis. (m),-

(used if FS = -1):
ring 1:
ring 2:
ring 3:
ting 4 -
ring 5-
ring 6:
ring 7:
ring 8-:
ring 9 -
ring 10:
ring 11:_
ring 12:

R017
R017
R017
R017
R017
-R017

R017
R017
R017
R017
R017
R017
R017

R017
R017
R017
R017
R017
R017
R017
Rol?
R017

.R017
R017.
R017
R017

Role
01e

Role
Role
R018
Ro18
Roe18
RO18
RIS
R018
RIS
Roe18
R018
'R018
Role
R018

R019
R019
R019
R0i9
R019
R019

Livestock foddertintake for meat (kg/day).
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for. milk (L/day)
Livestock soil intake (kg/day)
Mass loading. for foliar deposition (g/m**3)

- 5.000E+01 5.000E+01
" 7.071E+01 ' 7.071E+01
* 0.OOOE+00 30.000E+00

" 0.00E+00 3 0.000S+00
" 0.000E+00 0.QOQE+00

O.OQE+00 0.000E+00
- 0.000+00 0.000E+00

" OAd0E+00 0.000.+00
- 0.000E+00 30.0005+00 S

" 0.000E+00 0.000E+00
o.OoQE+0O 0.000E+00

3 0.000E+00 O.000E+00

3 . 3 - -

" 1.000E+00 3 1.000E+00
- 2.732E-01 t2732E-01
0.000E+00 2 0.000E+00
0.000E+00 . 0.0005+00 -
o.bOOE+00 0.-0Q0E+00
O.OOOE+00- 0.000E+00

- 0-.QOE+00 0.000E+00
Q.OOOE+00 0.000E+00
0.000E+00.. 0.000E+00.
S.booE+Doo 0.OOOE+0.0

,0 000E+00 3 0.000E+00
Q- 0 00E+00 3 0 OOOE+O0 1

r) 3 -100E+02 1.600E+02
" 2.700E+00 - 1.400E+01
" 1.000E+02 - 9.200E+01
" 3.600E+01 - 6.3002+01
" 1.970E+01. . 5.400E+00
* 9.000E-0-1 9-.000Q-0Q- 3

not used 3.650E+01-
7.300E+02 1 5.100E+02 3

3 1.000E+00 3 1.000E-00
-- not used 31.000E+00

1.000E+00 3-l:OOOE+00
S-1.000E400 1.00E+00

5.00E5-01 5-000E-01 3
3-1

3 . 3

3 6.SOOE+01 I 6.800E+01 3
S5.500E+01 5.00-E+01
3 5.000E+01 5.000E+01

1.600E+02 3 1.600E+02
5.000E-01 5.000E-01
1.000E-04 1.0002-04

C-48

Fractions of annular areas within AREA:
Ring 1
Ring 2
Ring 3
Ring 4 -
Ring S
-Ring -
Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
Ring 12

Fruits, vegetables and grain consumption (kg/y
Leafy vegetable consumption (kg/yr)
Milk consumptioh (L/yr)
Meat and poultry consumption (kg/yr)-
Fish consumption (kg/yr) .

other seafood consumption (kg/yr)
Soil ingestion rate (g/yr -
Drinking water intake {L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamindtion fraction of meat
Contamination fraction of milk

3..

S--RADSHAPE( 1)
- -RADSHAPE(2)

- RAD_SEAPE( 3)
- - - RADSHAPE( 4)

- RAD SHAPE( 5)
3 RADSHAPE( 61

- RAY)_SHAPE( 7)
- RAD SHAPE( 8)
-- RA) SHAPE( 9)

RAD SHAPE(10)
-- - RAD SHAPE(11)

RAD_SHAPE(12).

- FRACA( 1)
FRACA( 2)
FRACA( 3)
FRACA( 4)

- - FRACA( 5)
-- FRACA( 6)

FRACA( 7)
-- FRACA( 8)
-- FRACA ( 9)
- . 3FRACA(101

--- - FRACA(11)
FRACA(12)

-- DIET(l)
- DIET(2)

.-- 3- DIET(3)
. DIET(4)
- DIET(5)
- DIET (6)
- SOIL

DWI
3 TDW

- - - FLW
3 FIRW -

-3 FR9
0.500E+-o FPLANT
0.237E+00 FMEAT:
0.237E+00 - FMILR

--- LFI5
LFI.

- . --- LWIS
--- -- 3LWI6

- 3 LSI
-MLFD
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Site-Specific Parameter Summary .IcontinuPd

0. a User aUsed by RESRAD parameter
Menu a Parameter - Input 3. Default - (If different from user input) - Name

RU19 Depth of soil mixing layer (m) :3 1.$00E-01 1a500'20-l - DM
R a19 I Depth of roots (m) a 9.000E-01 9.000E-01 -- -- -DROOT
R019 3 Drinking water fraction from ground water a 1.000E+00 10E+00 - -- FGWDW
R019 ' ousehold water fraction from ground water - not used a 1.000E+00 FGHH
R019 3 Livestock water fraction from ground water 3 1.000+0 3 1.000E+00 -- FGWLW
Rb19 Irrigation fraction from ground water - 1.000E+00 -1000E+00 -- FGWIR

R19B - Wet weight crop yield for Non-Leafy (kg/m**
R19B ' Wet weight drop yield for Leafy (kg/m**
-- 9B 3 MWet. weight crop yield for Fodder (kg/m**

Growing Season for Non-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder , (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy
Translocation Factor. for Fodder
Dry Foliai Interception Fraction for Non-L
Dry Foliar- Interception Fraction for - Leafy,
Dry Foliar Interception Fraction for- Fodder
Wet Foliar Interception Fraction for Non-L
Wet Foliar-Interception Fraction for Leafy
Wet Foliat Interception Fraction for Fodde
Weathering Removal. Constant for Vegetation

C-12 concent-ation in water (g/cm**3)
C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air
C-14 evasion layer thickness -in soil -(m)
C-14 evasion flux rate from soil (1/sc)
C-12 evasion flux rate from soil 41/5ec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed
-DCP correction factor for gaseous forms of C1

--

fy --

fy.

3a
.1

4 3-

R19B
R19B 3
R19B
R19B a
R19B3
R19B 3
R19B3

R19B 3
R19B 3
R19B 
R19B 3
R19B a

C14 a.
C14 
C14
C14 -

-C14 IC14 3
C14 -
Cia aC14 3
C14 3

STOR 3
STOR 3

STO 3
STOR 3STOR 3
5TCR- aSTOR 3STO a

STOR

R021
R021
R021 3
R021
R021

7.000E-01
1.500E+00
1.100E+00
1.70.0E-01
2.500E-t1
8.000E-02
1-000E-01
1..00E+00
1.000E+00
215002-01

2.500E-01
2.500E-01
2.500E-01
2.500E-01
-2.500E-01
2.000+01

2. 000E-05
3.000E-02
2-000E-02
9.800E-01
3.000E-01
7. 000E-07
1.000E-10.

. 000-01
2.000E-01
8.894E+01

1.400E+01
1. 000E+00
1.0002+00
2.000E+01
7.0002+00
7.000E+00
1..000E+00
1.000E+00
4.500E+01

not used
not used
not used
not used
not used

7.000E-01 3

1.5001+00 3
i.100B+00 ,
13700E-01 3

2.500E-01 3

8.OOE-02 a

1.000E-01
1.000E+00 3

1 000E+00
2.500E-01
2.500E-01 -
2.500E-01 3
2 .5OOE-01
2.5005-01 3
2.500E-01 3
2.000E+01-

2.000E-O a
3.0002-02--
2.000E-02 .a
9.600E-01 -

3.000E-01
7.0-00E-07 3
1..000E-10 3-

8.000E-01 3-
2.000E-01.
8.894E+01

1.400E+01
1.000E+00,-
1.000E+00 3.
2..000E+01 .

7.000E+00
7.000E+00
1.000S+00 -

1.000E+00
'4.500E+01 a

1.500E-01
2.400E+00 3

4.000E-01
1.000E-01 3
5.000E-02

3 yV(1)
a V(2) -
* YV(3)

STE (1)
TE(2)

- TE (3)
TIV(1)
TIV(2)
TIV(3)

- - RDRY(i)
RDRY(2)

- RDRY (3)
a RWET(l)

RWET (2)
RWET (3)

C12WTR
3 C12CZ.

-- CSOIL

3 CAIR
DMC-

EVSN
REVSN
AVFG4

" AVFG5.
C2F

STOR _T(i)
STOR_7T(2)
STOR T (3)

0STOR T(4)
-3 STOR 'T (5)

STOR T(6)
3-STORT(7)

0STORT(8)
* STORT(9)

- -FLOOR1

DENSFL
- .TPCV

TPFL
* PH2OCV

C-49

a

r
ea

r

Storage times of contaminated foodstuffs (days)
Fruits, non-leafy vegetables, and grain
Leafy vegetables
Milk . -
Meat and poultry

. -F.h -
Crustacea and mollusks -
Well water -
Surface water
Livestock fodder

Thickness of building foundation (m) .

Bulk density of building foundation (g/cm' 3)
Total porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover material

---
- -
-

. ----
---
---
---
--
--

- ---
---

- ---
- - ---

- -
---
---

. - ---
-
--

- - - ..--- -
- --- -

---
- - ---

---
- ---

---
---

2

3

3
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Site-Specific Parameter Summary (continued)
0 User n Used by RESRAD 3 Parameter

Menu Parameter ' Input 3 Default S <If different from user input) 3 Name

R021 a Volumetric water content of the foundation not used - 3.00OE-02 I --- 3 PH2OFL
R021 3 Diffusion coefficient for radon gas Im/Sec) a 3
R021 in cover material not used 1 2.0&OE-06 . DIFCV
R021 3 in foundation material 2 not used 3 3.000E-07 3 -- 3 DIFFL
R021 * in contaminated zone soil 3 not used I 2.000E-06 -- DIPCZ
R021 - Radon vertical dimension of mixing (m) - not used .,2.000E+00 3 - HMIX
R021 3 Average building air exchange rate f1/hr) - not used - S.OOOE-01 3 - REXG
R021 - Height of the building (room) (m) not used - 2.500E+00 R - 3 HRM
R021 3 Building interior area factor 3 not used 0.000E+00 - FAI
R021 I Building depth below ground surface (m) . not used 3-1.OOOE+00 - DMFL
R021 3 Emanating power of Rn-222 gas I not used 3 2.5005-01 EMANA(I)
R021 Emanating power of Rn-220 gas not used 1.500E-01 * EMANA(2)

TITL 3 Number of graphical time points . 32 ' NPTS
TITL 3 Maximum number of integration points for dose 3 5 3 --- LYMAX
TITL ? maximum number of integration points for risk - 17 3 KYMAX
1111fiifff1ff1ff11111f1ff1ffi11ff1fI11ff11111111111111f11111f11111fff11111111f1f1tfffifffiffffi111f11fff1111111f1f1fff11i

Summary of Pathway Selections

Pathway User Selection

1 - external gamma. . suppressed
2 -- inhalation Wo radonP suppressed
3 -- plant ingestion active
4 -mat ingestion . active
5 -- milk ingestion active
6 aquatic foods . active
7 drinking water . active
8 -- soil ingestion suppressed
9 -- radon . suppressed
Find peak pathway doses active

C-50
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Contaminated Zon& Dimensions

Area: 4750.00 square meters
- Thickness: 19.90 meters
Cover Depth: 4-60 meter

Initial Soil Concentrations, pCi/9

Am-241 9.000E-03
- -14 1.220E+00

- Co-60 2.190E-02
Cs-137 4.5902-02
Eu-152 4.460E-02
EU-154 7.110E-02

. E-155 5.420E-02
Ni-63 - 1.630E+00
Pu-238 7.590--02
Pu-2S9 1.890E-02

- Pu-240 4.520E-03
Sr-90 6.1002-04

Total Dose TDOSE(t), mrem/yr
- - Basic Radiation Dose Limit = 1 500E+01 mrem/yr
- Total Mixture Sum Mjt). =raetion of Basic Dose Limit Received at Time (t)

t (years) 0.000E+00 1.000E+00 3-00ER+00 7.200E+00.0 .. SOOE+01 4.200E+01- 1.30E+02 3.400E+02

TDOSE(t): 1-163E05 3.673E-05. a.4883-05. 1.773S-04 3.267E-04 6.722E-04 9-352Er04. 7.140E-04
M(t): 7.750E-O7 2.448E-06 5.658E-06 1.182E-05 2.17SE-05. 4.481E-05 6,234E-05 4.760E-05

O1aximum TDOSE(t) - 9.361E-64 mrem/yr at t = 130-5 h 0.3 years

1.OOOE+03
1.512E-04
1 008E-05

0
Total Dose Contributions TDOSE-(i',p,t) for Iindividual Radionuclides- (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.305E+02 years
. Water Independent Pathways (Inhalation excludes radon)

0 Ground inhalation -Radon Plant Meat Mil k

Radio- AN A A ANAA ANA A21AAAiAENaA
Nuclide mrem/yr tract. rem/yr fract. mres/yr fract. mres/yr fract. mrem/yr tract. mrem/yr fr

Nuclide . -

AABAAAA AAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA AAAA AAAA AAAAA AAAAAAAA AA AAAAAAAA AA

Am-241 0 .000E+00. 0.0000 0.002E+00 0.0000 0.000E+00 0.0000 0.000+,00 0.0000 0.000E+00 0.0000 0.00009+00 0.

C-14 0.000E+00 L0-.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000 0.000OE+0- 0.
Co-60 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 .0o0000 0.0002+00 0.0000 0.0OOE+00 0-
Cs-137 -0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.0002400 0.00~00 0.000E+E00 0.00O 0.000E+000.
Eu-152 0.0002+00 0.0000 0.006E+00 o oooo 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0-000B+00 0.

Eu-154 0.0002+00- 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -0000E+00 .0.0000 0.0003+00 0.
Eu-155 0.0002+00 0.0000 PO.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.

Ni-63 0.000E+00 0.0000 0.000E+00 0.0000 0.00b+00 0.0000 0.000E+00 0.0000 -0.000E+200 0.0000 0.900E+00 0.
Pu-238 0.000E+00 0.0000 0.000E+00 0.0000 0.0000+- 00000. 0.000E+00 0.0000 0.000E+00 0.000Z 0.000E+00 0.
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000B+00 0.0000 0.000E+00 0.0000 0.000E+00 0.

Pu-240 0.000E+00 0.0000. 0.000E+00 0.0000 0.0001+00 0:0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.

Sr-90 0.000E+00 0.0000 0~.000E+00 0.0000 0.000E+00 0.0000 .O000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.

STotal lif00f .if00 0011111 0.0000 0.0002+-00 0.0000 0i0002+ 0.0009 f0.OOOEif fi li i0002O 0i

Total 0.GGGE+00 0.0000 - 0o0oU+oO O.oO00 O:GOOE+00 0.0O00 'O.000E+00 0.0O00 O.oooE+00 0.0000 0:000E+00 0.

:Soil-
A /A frAAAAsnsaaaa
act. mremsVr tract.

AAAN
0000
0000
0000
0000-
0000
0000
0000
0000
0000
0000
0000
0000

Ifff
.0000

AAAAAAAA ANAA
0-000B+00 0.0000
0.000E+00 0.0000
0-0002+00 0.0000
0.000V+00 0.0000
0.000E+00 0.0000
.0.000E+00 0.0000
0.000H+00 0.0000
0.000+00 :0000.
0.000E+00. 0.0000
0.000E+00 0.0000
10.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

C-51.
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0 Water
Ra'dio- AAAnAAAAAAANAAz
Nuclide mrem/yr fract
Niclide -

AM-241 1-05E-09 0 000
C-14 0.000E+00 0.000
Co-SO. 4.759E-12 0.000
Cs-137 2.734E-05 0.029
Eii-152 0.000E+00 0 000
Eu-154 o.ooE+0oo0..000
Eu-155 0..000E+00 0.000
2i-63 4.138E-04 0.4-42
Pu-238 . 1.9612-04 0.209

- Pu-239 2.525E-08 0.000
Pu-240 1806E-07 0.000
Sr-90 -.732 02-06 0.007

-6.4H! ±I9Z104 1118
Total- . .6.449E-04 0.662

Total Dose Contributions -TDOSE(ip.t) for Indtdiidual Radionuclides (i) and
As mern/yr and Fraction of Total Dose At t = 1.305E+02. years

Water Dependent Pathways
Fish . Radon - Plant Meat

AA .AalUUUaUUUAA AAlAAAAiAAAAAAA!. SreXUiA frAS6AAA AAAAAAAA aAAAAA
- rem/yr tract. - ram/yr fract. rrem/Yr tract. rem/yr tract.

LA
0
0.
0
2-
0
0
10
1

35
30
32
r9

9-.

6.810E12 0.0000
0.000E+00 0.0000
7.2122-13 0.0000
2.686E-05 0.0287
0-.000E+00 0.0000
-0.000E00 0.0000
0.000E+00 0.0000
2.122:3-05 0.0227
1.226E-06 0.0013
1.6093-10 0.0000
1.128E-09 0.0000
2.3363-07 0-.0002

4.954E-05 0.0529

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0002+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0-.00E+00 0.0000
0*.0002E+00 0 .0000
0.000E+00< 00000
0.000E+00 0.0000
0o000E+00 0.0000

0.0002400 0.00-00

.0*Sum of all water independent. 4nd dependent pathways.

AAAAAAAA AAAAA
1-19SE-10 0.0000
0.0002400 0.0000
5.3022-13 0..0000
3.055E-06 0.0033
O.00OE+00 0.0000
.0. 000E+00 0.0000
0.000E+00 0.0000
4.639EO 0 .0(96
2.1682-05 0.0232
2.791E-09 0.0000
I.§96E-08 0.0000
8.894E-07 0.0010
HiHfif. -11111ff1-
7.204E-05 -0.07.70

AA&AAAMA AAAAAA
2.234,12 0.0000
0.000E+00 0.0000
5.775E-13 0.0000
4.971E-06 0.0053
0;OOOE+00 0.0000
0.00dE+00 0.0000
0.000E+00 0.0000
1.256E-05 0.0134
4. 0492-07.04 0004
5.3582-11 0.0000
3-727E-10 0.0000
-3.C'9E-07 0.0004

1.830E-05 0.0195.

Pathways .(p)

Milk All Pathways*

mrem/yr fract. mrem/yr fract.

1.1393-11 0.0000 1.225E-09 0.d0o
0.000E+00 0.0000 0.OOE+00 0.0000
1.669E-13 0.0000 6.763E-12 0.0000
3.832E-06 0.0041 6.606E-05 0.0706
0.OOOE+00 0.0900 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000-
0.000E+00 0.0000 0.000E+00 0.0000
1.451E-04 0.1551 6.391E-04 0.6829
2.063E-06.0.0022 2.215E-04 0.2367
2.636E-10 0.0000. 2-852E-08 0.0000
1.900E-09 '0..0000 2.040E-07 0.0002
2.602E-07 0.0003 9.125E-06 0-0097
±!!IUI1i l11tHf f1±1±1±1±f f -fnt
1.513-04 0.1626 9.361E-064 1.0000

* .,. I

0-52
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.0*

0 Ground
Radio-. JMKA AAA nn
Nuclide seutsyr act

AA AAA

Am-24. O 0O 0,00
.C-14 0.0609+00 9.0w
1Co-60 0000 0.00
CS-13,7 0.000d+60 0:000
Eu-152 0.000E+0 0 0.00
Eu-154 0.00E+00 0.00
Et-155 0.00+00 0.001
,vi -,3.0o0+oo 600
Pu-230 0.00E+00 0.001
Pu-239 0 ooo+o 0.00
Pu-240 0.0009+00 0 .00
Sr-90 0 000S4-00 0.00

Total 0.00O.2OD+0 0.00

Total: Dose Contributions TDOS(i p-t) for Individual Radionuclides (i) and Pathways (p)
As mrei/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Independent .Pathways (Inhalation excludes. radon)
-Inhalation Radon plant Meat Milk

wreti/yr tract. wrem/yr fract.. srem/yr tract. -=reM/yr tract. cram/yr fr

10 0.600E+00 0.0000- 0,000E+00 0.9000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+.00 0.

0.000.R+60 0.0000 0.OOOE+OO"-O.;0000 -0 0=3E+00 0..0000 0..-OOE+0DO 0.50000 0.000E,+90 O
6 0.000+-00 0.0000 .o000E+00 0.0000 0.0002400 0.0000 0.0002.00 0.0000 0.000E+00 0.
0O b.OO2+0O 0.0000 .0.00E0o 0.0000 0000E+O00 0.0000 0.0002+00 0.0000 0.000E+00 0.
10 0.009+00 0.0000 0,:000E-0o 0.0000 0.000+00 0.0000 0.00E2+00 0.0000 0.00E+00 0.
10 0."oo+o-o 0.0fooo+.OooE-o 0.0000 o.000E+0 0.0000 0.000E+00 0.0000 0.000E+00 0.
06 0.006E+00 0.0000- 0.0005+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
b.6 0.OOOE+00 0.0000- 0.02+00 0.0000 0.0002E+00 0.0000 0.0002IE-00 0:0000 0.0005+00 0.

0 0.o0o4.0 0.0000 0.000+06 - 0 0a00E+00 0.000 0.000E+00 0.0060 0.000E+00 0.
00 0.000E400 0.0.00O 0 0.0002+0..004 0.0002+00 0.0 0 00E+.0002+00 0.0000 o.000E+00 0.

O0 .'0.00E+00 0.0000 0.000E00 0.00 0 .000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.
30 0.0+do-00. 0.0000 0.000N+00 0.0000 0.OOE+00 -0.0000 . 0.0002+00 0.0000 0.000E+00 0.
Et ±±iU±±lf tm- ±±UU±Uf ftmtU filifli lin!fff; -1t1if1t t111tu It±±U±1±f it
00 0.0002+00 o ooo 0.~0E+00 0.0000. 0.000+00 0.0000 0.000t+00 0.0000 0.000E+00 0.

Total Dose Contributions TDOSE(imp,t) for Individual Radionuclides (i) and Pathways (p)
As wrem/yr ahd Fraction 'of Total -Dose At t - .000E+00 years

luatern-edendent "Pathways .. -
- . Water Fish

Radio- gAAAAAI&J 4  AIA-A aafnaanAAinaiA
Nuclide wrem/yr fract. nrem/fr tract.

A Mu A NAM NNAN 1ARMA .AN N
.Am-2

4 1 
5.173E-16 0.0000 3.461E-18 0.0000

C-14 - 0.00E+00 0-.0000 0.00O2+00 .0.0000-
Co-60 5-002E-07 0.0430. 6.933E-08 0.0060
Ct-137 2. 094E-.6 0. 1601 1. 85E-06 0.162 2
Eu-152 0.000E+00 0-.0000 0.000E+00 0:000

Eud154 0.000E+00 0.db00 0.0002+00 0.0000
BU-~55 0.000E400 0000 0 10002+0O 0.0000

Ni-63 4..029E-06 0.3466 1,966E-07 0.0169
Pu-238 2.558E-08 0.0022 .-1 520E'10 0.0000.
PU-239 2.093B-12 0.0000 L.245E-14 0.000
PU-240 1.515-11 0.000 9.000E- 4 4.0000
Sr-90 .6.254-07 0.0538 .1:8593a-8 0.0016
ifltit !ifffiII -iiif I l II!±± lfIn!!
.Total 7.2742-06 0.6257. 2.170E-06 0.1867

0*Sum of all- water independent and dependent

Radon . Plant'

mrem/yr tract. mrem/yr tract.
ANf% N -N id I~A A IWAdi
0.000E00 0-0-600 4-2902-17 0.000-
0.000E+00 .0.0000 0.000E+00 0.0000
6.00-0E+00 0.0000 4.653E-08. 0.0040
0.000B+0 0.0000 1.9312-07 0.0166
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.O0.00 0.0000

0.060E+00 0.0000 4.057'E-07 0.0349
0.0008+00 0.0000 22.38E-09 0.0002.
0.000E+00 0.0000 2.076E-13. 0.0000 -

0.000E.00 0.000 1.503H-12 0.0000
-0.000B+00 0-.00-00 6.833E-08 0.0059
ftiffffff ifffif fffliffif fif fit
0.000E+00 0.0000 7.162E-07 0.0616.
pathways.

Meat

mrem/yr fract.

5.2532-19 0.0000
0.000E+00 .0000
1.891E-08 -0.0016
1.204E-07 0.0104
6.GodE+00 0.0000,

0.0002+00 0.0000
0.000E+ 0.0000
6-5122-08.0.0056
.3.019E-I1 0.0000
2.475E-15 0-0000
1.7872-14 0.0000

1.714E-08 0.0015:
.. tttl-ftt tH Ufi

2.216E-07 0.0191

.

act.

0000

0000
0000

0000
0000.
0000
0000
0000
0000-
0000
0000
0000
iit

0000

Milk

mre/yr fract.

1.736E-18 0.0000
0.000E+00 0.0000
1.044E-08 0.0009
1.76OE-07 0.0151
0 00-OE+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
1.040E-06 0.0895
2.037E-,10 0.0000
1.665E-14 0.00.00
1.206E-13 0.0000
1.674E-08 0.0014

tUttffft i-fUi!
1.244E-06 0.1070

Soil

mrem/yr tract.

0 000E+00 0.0000
0.00E+00 0.00OO
0.000R+00 0.0000

0.0002+00 0.0000
0.000+00 0.0000
0.000E+00 0.000
0.00.0E+00 0.0000
0.,000E+00 0.0000
0.000E+00 0.0000
,0.000-E+00 0.0000

0.000E+00 0.0009

0.000E+00 0.0000
fiiifff.i ffffii
0 -0002+00 0.0000

All Pathways*-

mrem/yr tract.

5.7402-1-6 .0-.0000-
0-.000E+00 0.0000
6.454R-.07 0.0555
4.469E-06 0.3844
0.00.+.00-0.00.00

0.000E+00 0.0000
0.000E+00 0.0040
5.736E-06 .0.4934
2.251E-08 0.0025
2.332E-12 0.0000
1.698E-11-00000

7.4652-07 0.0642

1.163E-05 1.0000

C-53
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Rev. 0
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Summary : 117-DR Cleanup Verification - Deep Zone
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Pile: 117drd.rad

TO

0
0 Ground
Radio- AA5iAAAAAAAAA
Nuclide mrem/yr tract..

Am-24i 0.000E+-00 0.0000
C-14 0.000E+00 0.0000-
Co-6 X.000.E+00-0.10000
Cs-137 0.000B-00 0.0000
Eu-152 0.000E+00 0.0000
En-i54 0.OOOE+00 0.0000,
Eu-55 0.000E+00 1Q.0000,
Ni-3 0.:000E+00 0.0000.
PU-238 0-0002+00 0.0000'
Pu-239 0.000400 0.0000
Pu-240 -0.000E+00 0.0000
Sr-! - 0.000E+00 0.0000
flUff i fit fl±U±

Total 0.OOE+00 0-0000

tal Dose Contributions TDOSE(i.,pt for Individual Radionmclide. (i) and Pathways (p)
As mrem/yr and Fraction of Total. Dose-At t 1.000E+O years - -

Water Independent Pathways (InhalationeOxcludes radon-
- Inhalation

mrem/yr .'tract.
ALSAK-AAA AA AA AA
0.00.0E+00 0.0000
0.000Et00 0.0000
0--000B'i00 0.0000 -
0.OO0E+00 0.0000
0.0002+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
6.0:oE+00 0.0000
0.00+00 0.0000
0.090E+00 0.0000
0.000E+~00 0:.0000
0.0002E+- 0.0000
.0I'+0 4110-0

0.0002+00 0.0000-

Radon Plant . Meat Milk
AAAAAAAAAAAA__UU aAAAAAALdaaAAA"L IflL0aUUhsiUiiiUiU f aaajiA Uaa-----

mrem/yr fract. mresi/yr, fract - mrem/yr tract. vrem/yr tract.
leUUUUi9K s a aeAAAAAAesasse eUAAIUAU

0.000E+00 0.0000 0.00QE+00 0.0000 .0.000+00 0.0060 0O00E+00 .0bob
0.000E+00 0.0000 0.000E+00'0.0000. 0.00E+00 0.0000 0.000E+0O 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 9.900E+00 0.0000 0.000E+00 0.0000
0.000.E00 0.-0000 0.0002*09 0.0000 0.000E+00 0-.0000 0.0003+00- 0.0000
0..000E00 0,0000 0.000E+00 0.00000 0.000E+00 0.000- 0.000E+00 0.0000
0..000E+00 0.0000- 0.000E+AQ 0."00 0.000E+00 0.0000. 0.00$E+00 0.0000,
0.000E+00 0.0000 0.000+00- 0,0000 0.000E+00 -. 0000 .0.000E+00 0.0000
0.000E+00 0.0006. 0.000E+,00 0.0000 0.0002400 0.0000 0.000E+00 0. 00
0.00DE+00 0.00o0 0.000.QO -:0.0000 -0.000E.+00 0.0000 + 0.000p+0.00
0.002+00 0.0000 0.-0002+0 0.0000 0.00+00 0.0000 0.000E00 0-00 0
0.000E+00 0.0000 9.OE+00.0.0000- 0.-000+00 0.0000 0.000E+00 0.0000
0.000+O 0.0000 0.000+00 0.9000 .. 0002+00 0.0000 0.000E+oo 0.0000.
±4±4±1±4± ±11 fl111 . ff -14f11 ±11 1±iff1fm if 1 .iff*±iff± ± ±f1ffi
0.000E+00 0.0000 0.0008+00 '0.0000 0.00,0E+00 0.0000 0;006E+00 0.000O

Soil

Marem/yr tract'.

0.0002ot+00 0 .0006'

0. 00+00 0.0000
0.000E+00 0.0000.o.ooos.d0 0.0000
0;OOOE+00 0.0000
0.00t+00 0..0000
0.OOOE+00 0.0000
0.000+00 0.000
0.0003+00 0.0000
0 0002+00. 0.0000
0.000E+00 0.0000
±fftwif 11141±
0.006+00 0.0600

Total Dose Contributions TDOS (i pt) for Individual Radionuclides (i) and Pathways (p).
- As mrem/yr and Fraction of Total Dose. At t 1.000E+00 years -

0 Water Fish
Radio- sAAAsasaA naA- AnaNaakkAsAAAsAAA
Nuclide mrem/yr. tract. brem/yr tract.

*Am-241 6.007E-15 -0.000 3.7942-17 0.0000-
C-14 0.000E+00 0.0000 0.000E+00 0.0000
Co-60 1.34SE-06 0.0367 1.9822-07 0.0654
Cs-137 6 2-1-06 0.1691 '.925E-06 0.1613
Eu-152 0.000E+00 0.0000 0.000E400 0.0000
Eu-154 -0.OOE+00 0.0000 0.000E00 0.0000
Eti- 155 0.000E-00 0.0009 . 0.000E+00 0.0000
Ni-63' 1.207E-05 0.3296 '.d80E'07 0.0166
Pu-238 '- 1.795E-07 0-.6049 1.0972-09 0.0000
Pu-239 1.471E-11 0.0000 8.998E-14 0.0000

- Pu-24- 1.065E-10 0.0000 6.512-13 0.0000
Sr-90 1.845E-06 0.0502 927081-08 -0.0016
±1114±f f±il±1±± 1f±if 1± f 41±f l1f f f'i4
Total 2.165E-05 0.5896 6.796B-06 0.149

O*Sum of all water independent and dependent

Radon

mrem/yr fract..,
AAAAAAA AAA.
0.000E+00' 0.0000
0.OOOE+00 0.0000.

0.000E+00 0.0000.
0.000+0oo 0o.0000
0.-090E+00 -0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0-0000
0.00E+00 0.0600
0.000E+-OO 0.0000
0.000E00 0.0000
tOOOE+tO0 0.0000:
±1±1±1±f 1 ±4f1fl
0.O0E+00. 0.0000
pathways.

Plant Meat Milk

mramyr. tract. mrem/yr tract. mrem/yr tract.

6.240E-16 0.0000 8.963E-18 0-0000 S307E-17 0'0000
.0.000E+00 0.0000 0 000E+00 0.0000 0.000E+00 0.0000
1.430E-07 0.0039 1.148E-07 0.0031 3.9695-08 0,0011
6.513E-07 0.0.177 7.949E-07 0.0216- 7.320E-07 0'.0199
0.000E+00 0.0.000 0-0002+00 0.0000. 0.002+00 0.0000,
0..000E+00 0.0000 0000E+0O 0.0000 .0.000+00 o.t'ooo
.0.000E400 0.0000 0.000E+00 0.0000 0.0001+00 0.0000
1.303H-06 0.0355 3.017E-07 -0.008.2 .3.832- 0 6 0.1043
1.8952-08 -0.0005. 2.943-,10 0.0000. 1.675E-000.0000
1.553E-12 0.0000 2.416E-14 0.0006 1.3732E-13 0.0000.
1.124E-11 0.0090 21.746213 0.0000 9.941E-13 0.00.00'
.2.149E-07 0.00-59 7.575E-08 0.0021 5,4.4E-08 0.0016

f11111f i 1111'il -':1111±± ±4t ±4f ff 11±1 4 ±if miff
2.332B-06 0.0635 1.287E-0-6 0.0351 4.65E-06 0.127..

All Pathways*

'r8uifr fsC

6.73t8-15 0.0000
0.0OOE+00 0.0000
.1.8431-06 0.0502
1.431E-05 0.3897
0.0.000E+00 0.0000
0..OOOE+00 0.0000
0.OOOE+00 0.0000'
1.82E-05 0.4932
.2.015E-07 0.0055
1.651E-11 0.0000
1.196R1,1- 0-00U00
2.253'E-06 0.0613
3ffif f5 0f t
3..673B-05 1.000~0'

C-54
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Rev. 0

IRRSRAD. Version 6.21 Te Limit i 0 .5 year . .
Summary : 117-DR Cleanup Verification - Deep Zone
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File: 117dr d.rad

Total Dose Contributions TDOSE(ipot) for Indivi dual Radionixclides (i) and Pathways (p)
As mrem/yr and.Fraction of Total Dose At t.=. 3.OOOE+00 years

S-Water Independent Pathways -(Inhalation excludes radon)
0 -Ground , I halation Radon - Plant Neat Milk
Radio- AANAN A AAAA a Asasasa AsaEEaNiU ihSU: Aal n p
Naclide mrem/yr. fract. mrem/yr fract- arnm/yr fract- mrem/yr fract. mrem/yr fract.- mrem/yr fr
M -AgAAAAA A aMA £I IAAA MWPA AMUMMAMi Z A nAA AA AAAAA
AM-241i 0-000E+00 0.0000 0.000E+00 0.000 0.000E+00 0.0000 0.00034-00 .0.0000 0.000E+00 0.0000 -0.000E+00 0.

C-14 0.000E+00 00000 0.00.E+00 0 .0000 0 .00-E+00 0.0000 0.1000-+0 -0 .0000 .0000E+09. 0.0000 0.000B+00 0.

Co-60 0.000E+00 0_0000- 0..04OE+O0 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.00.0E+0.0 0.0000 -0.000E+00 0.

Cs-1S. 0.0003+00 0. 0000 0.000+00 0-0000 0 000E+00 0.000O 0-bOE+00 0,0000 .O.O003+00 0.0000 0.000E+00 0.

Eu-15 0.000E+00.;0.00Om 0.0903+00 0.0000 0_000E+00 0.0000 0.000E+00-0.0000 0.0003Ei-D 0.0000 0.000E+00 0.

Eu-154 0.00OE+000.,0000 o.oos+oo 0.0000 -0 002+00.0.0000 0.000E+00 0.0000 :0.0O0E+6O 0.0000 o.-OoE-+00 0.

Eu-155 - 0OOE+00. 0. 0000 40.002+0 0000 0,000E+00 0.0000 0.0002+00- 0.0000 0.000F+00 0.0000 0.0002+00 0-

Ni-E3 0 000E+00 0.0000 .O OO.E+00 0.0000 0.0003+00 0.0000 0.000E+00 .0.0000 0.000E+00. 0.0000 0.000E+00 0.

Pu-23S 0.000E+00 0.0000 0 .00E+00 0.0000 0.ODOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.

Pu-239 0.00EMOO 0.0000. 0.000E+0.0 0.-0000 0.000E+00 O-.o0. o.o0.000E+00 0.000A 0.000E+00 0.0090 0.000E+00 0.

Pu-240
Sr-90

Total'
0

0.000E00 0.0000.: 0. 000E+00. 0.0000
0.000E+00 0.0000 -0.000E+00 0.0000
.I±±±I±t 11 f±flf 11±±±I±f-f ff±1±
0.000E+00,0.0000 0. O000E+00 0.0000

0 - Water
Radio- -AAAAAAAZAAEAIii

Nuclide rrem/yr fract
AW A- UXAAs. kii
Am-241 6.796E-14 0.O0C
C-14 0.000E+00 0.000
Co-60 2.4341-06 0.028
Cs-137 1.3891-05.0.163
.Eu,-152 0.0003 +00 -0. DO
Eu--154 0.0002+00 o.-o
Eu-155 0.000E+00 0.00C
Ni-63 2.7813-05 0 327
Pu-238:. .9.450E-07 0.01]
Pu-239 7.784E-11 0.000
Pu-240 5.6369-10 0.00'0
Sr-90 4.1153-06 0.041
fiffIt 1±U: t 11Th
Total' 4.919E-05 0.57

O*Sum of all water indep

0000E+00,0 000o. O.000E+00 0.0000 0.0008+00 0.0000
0.000E+00 0.0000 0.000E+00,0.0000 0.000E+00 0-.000

lifflhf!± ±±2 fif h ful ± U1I ~11±1±l. fil± iiIf ifUl
0.000+E00 0.0000 0.000E+00 0-0000 O.000E+00 0.0000

0000E+00 0.

0.OOEE+00 0.

0.0003+00-0.

Total Dose -Ccnt-ibuticns .TD009(i p 1} for. Individual Radionuclides (i) and Pathblays (p)
As inrem/yr-and Fraction of Total Dose At .t. = 3.000E+00 years

Water Dependent Pathwaysi-
Fish - Radon . . Plant. . Meat . Mil

j/ ilAAEaNIAIaaaaa AsAaasA-AAAiAAA -- ApanAEnaEEnanan sIZaaaaaiaanana ?~AA

mrem/yr fract. mrem/yr:. fract. mrem/yr. fract. .. mrem/yr fract. mrem/yr fr,
SA$AaNAA AAAAAA AA A -?.NANAAA AN5AAA AAflA. AAAAAAA AAAAAA AAAAAAAA A

0 . 4-215E-16 0.0000 0.0-00+00 0-0000 7.2683-15 0.0000 1.205E-16 0.000.0 6,60SE-16 -0-

0 0.00OB400.0.0000 0.000+00 0.0000 0.002+00 0.0000 0.000E+00 0.0000 0.OOOE+O0 0.

7 3.6442-7 0.043 0.000E+.00 0.0000 2.681E!-:07 0-0032 2585E-07 0.0030 7.965E-08 0.

6 1.34BE-05 0.1588 0.000E+00 0_0000. 1.511E-06 0.0178 2.211E-06 0.0260 1.914E-06 0.

0 0.000+O0 0:0000 )- 0 .000E+00 0.0000 0.000+00 0.0000 0.000E+00 0. . o ooOE+Oo o.
0 0.000E+00 0.0000 0.000E+00 0.0000 0.00 0E+00 0-D000 0.000E+00 0.0000 0<000E+00 0.

0 0.0003+00 0.0000 0.000E+00 0.0000 0..000E+00. 0.0000 -.00+00 0.0000 . 0,00E+00 -0.

7 1.415E-06 0.0167 0.000E00 0.0000 3,070E-06 0.0362 7.8-15E-07. 0.0092 9.365E-06 0.

- . 5.48E-09 0.0001 0.000E+00 0.0000 1.024E-07 0.0012- 1.769E-09 0 0000 9.43B-09 0.
0 4.819E-13 0.0000 0.000R+00 0.0000 .44E-12. 0. 0000 -1.460E-13 0.0000 7.-72E-13 0.

0 3.480E-12 0.0000 --0.OOE+00 0.0000 6.106E-11 0.0000 1.054E-12. 0.0.00 .5.628V-12 0.

5 12942-07 0.001.9 .o.000E+00 o-0000 4.889E-07 0.005 1.876E-07 0.0022 1.396E-07 0.

-t UuIffh±± ±1±!f! f tt-tffl-h f 2 ±±U±U ~1±11 fitfiffl ftU t i tif- UI
9.6. L.539E-05, 0.1814 0.000E+00 0,0000 5.441E-06 0.0641 3.440E-06 0.040 1.141E:-0 0.

act.

0000
0000
0000
0000
4000

0000
0000
0000
0000

00000000

0fff
0*000

act -

0000
0000
0009
0214
0000
0000

0000
1103
0001
00-00
0000
0016
MI,

1344

Soil

mrem/yr tract.

0.00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000-E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.Q00E+ O 0 0000

0.000E+00 0.0000
0.0.00E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
000.03E+00 0.0000

fififff fiMlfi.
0.0008+00 0-0000

..All Pathways*
AAAA AAAAAAnAA

mrem/-yr fract.
AAAA i AAiU-
7.643E-14 0.0000.
0.000E+00 0-0000
3.405E-06 0.0401
3E290E-05 0.3876
0.000E+00 0.0000
0000E+00 0.0000
0.000-E+ 0.0000
4.244E-05 0.5001
1.064E-06 0.0125
8.768E-ll 0 .0.000
6.349E-X0 0.0000
5.OE1E-06 0.0596
.ifi t!fff 1-1t1±1
8.4888-05 1.0000

C-55
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CVP-2003-00018
Rev. 0

IRESRAD, Version.6.21 T. Limit = 0.5- year . 10/31/2003 -13z39 Page 20
Summary : 117-DR Cleanup Verification - Deep: Zone File: ll7dr d.rad

T

.0 - ~ - -
0 -Ground

Radio- AAAAAAAAAAAA
Nuclide. crest/yr fract.

Am-24.1 -. 0006E+00 0.0000
C-14 0.O00E+00 0.0000

- co-c6 0.000E+00 0.0000
Cs-137 0.000E+00 0.0000
Eu-l52 0.000E+00 0.0000
Eu-154 0.00E+00 0.0.O0d
Bu-155 0-.000E+00 0..0OO
Ni-63 0.000E+00 0.0000
Pu-238 0.000E+00 0.0000
Pu-239 0.000E+O0.0000
Pu-240 0.000E+00 0.0000

- Sr-90 0.000E+00 0.0000
If±±1±f lliffht1t 111!!
Total 0.000E+00 0..00O

,tal Doze Contributions: TDOSE(ipt) for.Individual Radionuclides (i) and. Pathways (p)
As mrem/yr and Fraction of Total.Dose At t = 7.22dE+00 years

Water Independent Pathwaes -Inhalation excludes radon)
- Inhalation. Radon -- -.. Plant

mrem/yr fract, mrem/yr fract. mrem/yr tract.
n Aaaa MRAUA~-iaAA 6 AAAUAA A UUAU

o0..oos+o 0.0000 0.oodE400 0.0000 o.oEos+oo o.oooo
0.0005400 0.0000 0.-00OE.00 0.0000 0.00OE+O0 0-.0000
-0.000+-00 0.0000
0.000E+00 0.0000%
0.000E+00 0.0000.
0.000E+00 0.0000
0.000E+00 0. 0000
0.0002+00 0 0000.
0.0002+00 0.000o

0.0002+00 0.000 0
0.000E+00 0.0000

0.O002+00 0.000O0

0-.0002+00 0.0000 0.0002+00 0.0000
0.000E+00 0.0000 0.000E.00 o.oooo
0-0v0E+00 0.0000 0s000E+00 0.0000
0.000E+00 0-0000. 0.000E+00 0:0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 .0.0000 .0.000E+00 0.0000
000O0E+00 0.0000 0.000E+00 0.0000
0.000t+00 0,0000 0.000E+00 0.0000
O..ODEg+60 0 0004) 0.0 OGE+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0f.000200f f.00L .ooo11s4 0.0000
0.000-E+00 0.00G. -0.00'0E+00 0.0000

Meat

mrem/yr fract.
AuiUUhwS AIA='.
0.000E4,00 0.0000,
0.000E+00 0.0000
0.OOOE+00 0.0000
0.000E+00. 0.0000
0,000E+-00 0.-0000--
0.000E+00 0 0.G00
0.000E+00. 0.0000
0 000E+00 0.0000
0.00112+00 0.0000
0 000E+00 0.0000
0.OE+00 0.0000
0.000E400 0.0000
0.0002+00 ff000
.050E+00 o. und

Milk Soil
AAAAAAAAAAAAA' AAAAMIUUU AK
crem/yr fract mrem/yr tract.
A A A UuAuAu AAN

0.000E+00 0.0000- 0000E+00 0.0000
O.00E+00 0.0000 0.0008+00 0.0000
0.000E+00 0.0000 0.000E00 0.0000
0.000E400 0.0000 0.000E+00 0.0000
0.000E400 0.0000 0.000E+00 0.0.000
0,.000E+0 0.0000 0. 000E+00 0.0000
0.000E+00 0.0000 0.000E00 0.0000-
0.000E+00. O000 000+00 0.0000
0.000E+00 0.0006 0.000E+00 0.0000
0.009E+00 0.0000 0.000E+00 0.000.
0.000E+00 0.0000 0.000E+00 0.0000
0.OOOE+00 0.0000..0.00E+00 0.0000
±±±1±±±±1 fiHM ftlfffti f ff±
0.000E+.00 0.0000 0.00E+00 0.000

. Total Dose Contributiois TDOSE(i,pit) for Individual Radionuclides (i): and Pathways (p-)
As Irtem/yr and Fraction- of Total Dose At t = 7(2.002+0 0 years

0 Water D
0 Water Fish Radon
Radio- A A NN A AAAiLANAAAAA AaaAANAANEAA
Nuclide crem/yr fradt. mrnem/yr fract. mreih/yr tract.

.Am-24- 7.0702-i- 0.0000. 4.3952-15 0.0000. 0.000E-0-0 0.0000
C-14 -0.O0+00 0.0000 0-..000E-O 0.0.00 00002+00 0.0000 -

Co-60 3.092R-06 0.0174 4.660E-07 0.0026 0.000E+00 .0.0000
Cs-137 2.776E-OS 0.1566 2.714E-05 0.1530 -0.000E+00 00000
Eu-152 0.0002+00 0.0000 0.000E400- 0.0000 0.000E+00 0.0000-
Eu-154 0000N+00 0.0000 0.0002+00 0.0000 0.000E+00 o.0.000
Eu-155 0.00oE+00 0.0000 0.0002+00 0.000 0 0.000E+00 0.0000
Ni-3 5.9402-05 0.3350 3.035E-06 0 0171- 0.000E+00 0.0000
Pu-238 .4 497E-06 0.0254. 2.798E-08 0.0002 0.000E+00 0.0000
Pu-239 3.7452:10 0.0000 2.3302-12 0.0000 0.0002+00 0.0000
Pu-240 2 711E-09.0.0000 1-686-11 0.0000 0.000E+00 0.0000
Sr-90 8192-06 0.0462 2.588E 07 0.0015 0.000E+00 0.0000
in tliffil ifffff" tfilifii n f f ffI fil f-f fifif- -fff111
Total 1,030E-64 0.5806 3.092E-05 0.1744 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.

ependent Pathways
Plant

mrem/yr tract.

7.701E-14 0.0000
0.000E+00 0.0000
3.4586E-07 0.0019
3.067E-06 .0.0173
0.000E+00 0.0000

;O OOE+0 O 0.000.0
0 .000E+00 0.0000
6.614E-06 0.0373
4.927E-07 0.0028
4.10'22-11 0.0000
2.970E-10 0.0000
9.8192-07 0.0055
fIfIffIfI ±1±1±.
1.150--05 0.0649

Meat

mrem/yr tract.

1.365E-15 0.0000
0.000E+00 0.0000
3.546E-07 0.0020
4.772E-06 0.0269
0.0002+00 0.000
0.000E+00 0.0000
0.000E+0.0 .0000
1,744E-06 0.0098
8.8882-09 0.0001
7,41:2-13 0.0000
5.3552-12 0.0000
3.8905-07 0.0022
HUH!!!fi 11tH1
7.-269E-06 0.041:0

Milk . All Pathways.*
AAAlAiiftAAiiAA ASiiiaaaaAsa

mrem/yr fract.- mrem/yr fract.
IAUUMlA AIAAAA AAAUggf S ll
7.176E-15 0.0000 7.969E-13 0.0OO
0.000400 0..0000 - 0 0002+00 0.0000
1.052E-07 0.0006 4.363E-06 0.0246
3.7772-06 0.0213 6.652E-05 0.3751
0 000E+00 0..000 0.00.05+00 0.0000
0 0002+00 0.0000O 0,00E+00 0.0000.
D.000E+00 0.0000 0.000E400 0.0.000
2.0472-05 0-1154 9.126E-05 0.5146
4.622E-08 0.0003 S.07.3-06 0.0286
3.847E-12 0-' 000 4.224E-10 0.0000
2.786E-11 0.0000 3.056E-09 0.0000
2.645E-07 0.0016 1-01205 0,0570.

ifHffi HUH1i1 . iiitffiHf f1±1± -
2.468E-05 0.1392 -1.7 73E2-04 1 .000.0

N
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CVP-2003-00018
Rev. 0

IRESRAP, Version 6.21 Tc Limit = 0.5 year.

Summary . 117-DR Cleanup Verification - Deep Zone
10/31/2003 13:39 Page 21.

File; 117dr-d.rad

- Total Dose'Contributions TDOs{irp,t) for Individual Radionuclides (i) and Pathways. (p}
As mrem/yr and Fraction of Total Dose .At t = 1.500E+01 years,

Grou.d. Water Independent Pathways (Inhalation excludes .radon)
0a Ground Inhalation Radon Plant Meat - Milk

Radio- Af. AAAI4 AA AnAAzeAnAnab -£i A-9, a
Nuclide -mreiem/yr; fract. mremlyr. tract- -mremlyr- tract.; mrem/yr fract. rract,. 'rem/yr fract.

AAKWA -VAIAAAAA-I AkMdsNANIAAAAAA: iA. AANNA k U AA AAZA ANNAU kAX"NNNAAN A UU A AUA
Am-241 0-000E+00 0.0000 0.040E+00.0.0000 0.00.0E+00 0.0000 0..0QE+00 0.0900 0.OOOE+00 0.0000 0.QOOE+00 0-0000
C-14 0 00AE+00 0..0000 0.0002+00' 0.0000 0 00E+00 0.0000 0.000E+00 0.0000 0.000-E+00 0.0000 0.000E+00 0.0000
Ca-6O 0.000E+:00 0.0000 0,000E+00 0.0000 0.0003+.F00 0.000 0.000E+00, 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Cs-137 0.0Q0E+00 0.0000 0-.00-0E+00 0.0000 0.00DE+00 0.0000 0.00E0+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
EXX-152 0.000E+00 0.0000 0.000H+00 0.0.000 0.000E+00--0..000 0.00E400 0.0000 0.000E+000.0000 0.000E00 O.OOo

SU-154 0.0,002+00 0.0000 0.00.-00 0.0000 0.0002+0 0.0000 0.0002+00 0.000a 0.0O02E400. 0.0000 0.000EI00 0.0000
.Fo-155 0.002--o. o.o000. 0.0003+00 0.0000 0.-600+00 0-0000 o.Oo+0 0.0~000 0.000E+00 0.0000 0.0002+00 0.0000
N*-63 .000B-+00 00000 0.0003+00 0.0000 0-00+00 .0.0000 0.0002+00 .000 0.000E+00 0-0000 0.000+00 -0.0000
Pu-238 + 0.000Z+09 0.000.0 0.000E+00+0.000 0.000.+00 .0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002.00
Pu-239 0.0.00E+00 0-0000 0..0008+00 0.0000 0.0003+ 00 0.000 0.0002+00 0.0000 0.0002+00 0.0000 o.000E+00 0:0000

Pu-240 0.0002+00 0-0000 0.00E+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0-000E+00 0.0000

Sr-90- -0.00E+00 0.0000 0.00E+00 .0.0000 0.000E+00 0.0000 0.000E+00 0-.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ii If~fii titit tit1 ftuffff 1±1!tu fIttittft tl± ±II ffif UIftI u!1i 2 f fititfff tu

Total. 0.0002 . 0d.000.0 0.000E+00 0.0000 0.000E+00 0.00.00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Soil

mrem/yr - fract.

0.000E+00 0.0000
0 0.00E+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
o-.00 02-00 0.0000
0.000n+00 0.0000
0.000E+00 0.0000
0.0O0.E+00 .0000
0. 000+00 0.0000
0.000R+00 0.0000
0.000E+00 0.0000
0.OOOE+00 0.0000
±tIfl±ff tuft-
0.000E+.00 0.0000

0 I . Water
Radi o A-. iifANEUNA
Nuclide mrem/yr. :frac

Axs-2-41. 5.711E-12 0.00

C-14 0.OOOE+00 0.00
Co-60 2.2343-.-06 0.00
C$-137 4.670-05 0.14

EU.-152 0.000E+00. .00
Eu-154 0.000E+00 0.0,0
Eu-155 -0.000E00 0.00

'i-63 1.130E-04 0.34
pu-238. 1.780E-05 0.05
Pu+239 1.5122-09 0.003
Pu-240 1-.094E-08.0..00
Sr-90 * 1.371E-05.0.04
11±%f 1111111 tfif
Total -. 935E-04. 0 .59

0*Sum of all water indel

Total Dose Contributions TDOSE(ip,t) for IndividualRadionuclides (i) and Pathways (p)
As mrem/yr and Fraction of ,Total Dose At -t 1.5009+01 years.

Water Dependeit Pathways.
Fish . Radon Plant - Meat . Milk

NA ANNINA tEaasANNN. APANNANNApAA .ANEANAp NpANNAp aaaaaaaaeaPAAAA
t mrerx/yr: fract. mrem/yr fract mrem/yr. fract. mrem/yr fracts mrem/yr fr

00 3.560E-14- 0.0000 .000E+00-0..0000 6.270B-13 0.0000 1-142E-14 0.0000 5.905E-14 0.
00 0.000F100 0.0000 0.000E+00 0.0000 0.000r+00 0.0000 0.000E+00.0.0000 0.0008+00 0.

68 3.377E-07 0.0010 0.00:.E+00 0.0000 2.513S-07 0.0008 2.642E-07 0.0008 7.727E-08 0.
29 4.577E-05 0.1401 0.000E+00 0.00.0 5.1905-06 0.0159 8.275E-06 0.0253 .6-.4562-06 0.
00 0.000E+00 0.0000 0-000E+00 0.0000 0.0002:+00 0.0000 -. oooE+00 o.ooo o.ooo+o0 0.
00 0o09+0C. 0-0000 0.000E+00 0.0000 0 .000E+00 0.0000 0.000E+00 0.0000 0.0002E+00 .0.
00 0.0002+00 0+00 0..000+ 0.0000 0.0002++-00 0.0000 0-0002+00 0.0 0.0005+00 0.
59 5.78

6
E-

0 6 
0 0177 0.0002+00 0.0000 1.263--05 0.0387 3.379E-06 0.0103 3.-932E-05 0.

45 1.11-0-01 0.0003 0.000E+00 0.'000 1.9592-06 0.0060 3L.5982-08 0.0001 1.851E-O7 0.
00 9..430E-12'0.0000 .0.000E+00 0.0000 1.664E-10 0.000~0 3.067E-12 0.0000 1. -72E-1 1 0.

00 6.822E-11 0.0000 0..000E+00 0.0000 1.204E-09.0.0000 2.211E-11 0.0000 1.138E-10 0.
20 4.334E-07 0.0013 0.000E+00 0:0000. -1.647E-06 0:0050 61611E-07 0.0020. 4.798E-07 0,

if2 fif44 0I.6f I.0-f002i 0.0if0f 21682-05f 0.0664 1.2622-050.0386 4.6522-05 .
22. 5-.244E--65 0-16-05 0:.O0OE+00 0.0000 2 162E-05 0.0664 1.262E-05.0.0386 4.6521 -05 0-
pendent and dependent pathways.

All Pathways*

act. mrem/yr -fract.

0000 -6.444E-12 0.0000
0.000 0.000E+00 0.0000
0002 3 164E-06 0.0097

0198 1.124E-04 0.3440
0000 0.000B+00 0.0000
0000 0.000E+00 0.0000
0000 0.-000+00 0.Q000

1204 1..742G-04 0.5330
0006 2.009E-05 0.0615
0000 1.706E-O 0 .0000,-
0000 1.235E-08 0.0000
0015 1.9-3E-05 0.0518
1424 3.11-04 1. 0.000
3,424 3..2r67t-04 1 - O.GO
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CVP-2003-00018
Rev. 0

- 1RESRAD, Version 6.21 T Limit.= 0.5 year
Summary -127-DR Cleanup Verification -- Deep Zone

To

0
Ground

Radio- AAAAAAA AAAA
Nuclide mrem/yr tract.
A- A AAA Apupna A A
Am-241 0.000E+0V 0.0000

- C-14 0K 0005E+'0- 0 .00
CoA60" 0.000E+00 0. 0000
Cs-137 -O000E+00 0.0000
Eu-152 0.00'oo 0.00:00.
tu-154 0 0062+00 0.0000
En-i55 0.000E+00- 0.0000
Ni-63 0.OE+00 0-.0000
Pu-238 000E+00 0.0000.
Pu-239 O.000E+00 0.0000
Pu-240 0-0005E+00 0.0000
Sr-90 - 0.000E+00 0.0000
.2±12 f f ffi fi i f f±ff -
Total 0,000E+00 0.0000:

10/31/2003 13:29. Page 22
File; 117dr d.rad

tal Dose Contributiois TDOSE(i,p't) for Individual Radionuclides W) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.200E+01 years.

Water Independent Pathways (Inhalation excludes radon)
-:Inhalation - Radon Plant Meat

mreWyr tract.. mrem/yr. tract.. mrem/y± fract -mrem/yr tract.
AAAKAiiAA AA&AAA IMeU AUU&i "Mu 'kAA AUM-
0.0005+00 0.0000 0.000E+00 0.0000 0.000R+00 0.0000 0.000E+00 0.0000
0. 000400 0.000 0.00E+00 0.00 0.000E+00 0000 0.000E+00 0.0000
0.00DE+00 0.0000 -0000E+00 0.0000 0.000E+00 0.0000 0.000E00 0.0000-
0.000t+0o o.0O6 0 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.O00t+00 0.0000 -0.0005+00 0.0000 0.000E+00 0.0000 -0. ooE+ 0.0000
0.000E+00 0.0600 0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0;0000
0.000E+00 0.000O 0.00084-000.0000 0.000E+00 0.0000 0.0OOE+00.0.0000
0.0G0B+00 0.0000 0.00E+00 0.0000 0:000E+00 0.0000 0.000E+00 0.0000
0.00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 ;0.000E+00 0.0000 0.0003+00 0,0000
0.000E+00 0.0000 0.000E+00 0.000.0 0.000E+00 0.0000 -0.0002+00 0.0000
0.000E+00 0.0000 0.0009+00 0.0000. 0.000E400 0.0000 0.000E+00 0.0000
2±1 f ftfll 2 ±2111±1±1- 12±1ff ±11 1 2122 21t1I:. -±122221f ±1222
0.000E400 -0000 0.O00E+00 0.0000 -0.00-E00 0.0000 0.0005+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0-.0005+00.0.0000.
0.000E+00- 0.00-00
.0200E+00 0.0000
.0.0005+00 0.0000
040003+00 0000
0.000E+00 0.0000
0.00.00EO 0.0000
0 000E+00 0.0000
0.0005+-00 0.000
0.000E+00 0.0000
2±1112±1± 1111±0
0.0005+00 0.00,00

Total Dose Contributions TDOSE(i,p,t) for Individual.Radionuclides i) and Pathways (p)
As mrem/yr and Fraction of TotaL Dose At t - 4.200+01 years

0 .Water Fish Rad
Radio -AENSEAAAAAAISA AAAnNei UAA AAAAUx
Nuclide mrem/yr tract; mrem/yr fract. mrem/-yr-
ALanA~ Ejtinanna aAaA -paaaA

Am'241 .141E 11 0.0000 5.715E-13 o.ooo 0-06O400
C-14 0 000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Co-60 1.759E-07 0.0003 2:664E-02 0.0000 0.000E+00
Cs-137 6.:862E-05 0.1021 6.739E05 0.1002 000)E+00
Eu-152 0.000E+00 0.0000 0.006E+00 b.o000 0 000E-00
Eu-154 0.000E+00 0.0000 0.000+00 0 000 0 000E+00:

u-155 0 000-E+00 0.0000 .0.0002+00 0.0000 0.000E+00
NiA63. 2.5449E-04 0.3792 1.306E-05 0.0194 0.000+00
Pu-238 7.830E-05 0.1165 4.8905-07 0.000 0.00E+00
Pu-239 7.299t-09 0.0000 4.57-1E-11 0.0000 0 .000E+00
PU-240 5.272E-08 0.0001 3.2929-10 0.0000 0.000E+00
Sr-90 -2.9753E-05 0.0294 6.251E-07,0.0O09 0.000E+00
- f1±i±2 fiff± ff If 1±± 2f f f11 21±fff±f 2lf±±fif
Total- 4.21SE04 0.6275 61.159E-05 0.1214 0.000E+00

0*Sum of all water independent and dependent pathways.

Water Dependent Pathways.
on

tract;'
MAAASO
0.0000.
0.0000
0.0000
0.0000
0.000
0.000
0.000.0
0.-0000
0.0000
0.0000
0.0000
0.:0000
ff0ff

0.0000

Plant

mrein/yr ftact:
AAAAAAAAA jAAAA
1.009E-11 0.0000
0>000E+00 0.0000
1.997E+06 0.0000
7.565E406 0.0114
0.00054-00 0.0060
0 .0005+00 0.0000
0.000E+00 0.0000
2.855E-05-0.0425
2.649P-06 0.0129
8.0615-10 0 .000
5.822E-09 0.0000
2.379E'O-.6 0.0035
2212±2222 f1f1ff
4.726E-05 0.0703

Meat Milk

mrem/yr tract. mrem/yr tract-.
AAAiiANAiii kkUUkna AAAAjjXa
1.8705-13 0.0000
0.000E+00 0.0000
2:120E-08 b.0000
1.239E-05 0.0184
0,000E+00 0.0000

-0.00.0E+00 0.0000
0.000E+00 0.0000
7.705E-06 0.0115
1.610E-07 0.0002
1.515E-12 0.0000
1.084E-10-0.0000
9;6225-07 0.0014
2Ifffl2f f1f111
2.124E-05 0.0316

9.562E-13 0.0000
0..000E+00 0.0000
6sl-4!E-09 0. 000.0
9.5329-06 0014

3
.

0.000E+00 0.0000
0.0002+00 0. 0000
0.0005+00 0.0000
8.9215-05 0.132.7
2.221E-07 0.0012
7.6515-11 0.0000.
5.5335-10 0.0000
6.9515-07 0.000
f2f1f±1±1 .f±fff
.1.003E-04 0.1492

Soil

mrtem/yr tract.
AAAMa U A
0.000+00 0.0000
0.000E+00 0.0.000
0.0002+00 0.0000
.0.000E400 00000-
0.000E+00 0.0000
0.000E00 0.0000
0.000r+00 0.0000
0.000E+00 0.0000

- 0.000E+00 0.000.0
O.OOOE+00 0.0000.
0.000E+00 0.000
0.000E+00 0.0000.

0.000E+00 0.0000

All Pathways*

mrem/yr tract.

1.032E-10 0.0000
0.00GE400 0.0000
2.49E-07 0.0004
-1i.56E-04 0.2464 -

0.'0009+00 0.0000 .
0.000.E00 0.0.000
0.000E+00.0.0.000
3. 934E-04 0.5853
1.842E-05 0.1315
8. 242E-09 0.0000
59535-0. 0.0001 -

2.441.E05 0.0363
i1IflLffff f±fff2 I
6.722E-04 1.0000

C-58



CVP-2003-00018
Rev. 0

IRESRAD, Version 6.21 T< Limit = 0.5 year' .
Susmary :. 117-DR Cleanup Verification - Deep- Zone

10/31/2003 13:39 'Page 23
File; -117drd.rad

- Total Dose Contributi
As mremz

0 Wate
0 - Ground Inhalation
Radio AAAnnAnananAnaas nA~n.A.8UUU.aaaaa a
.Nucl ride m c. mrea/yr tract.-

AM AAM AAA a AAAMAI AAn
Am-241- 0.0002+00 0.0000 0.-000E+00 0.0000
C-14 0".AOO,+00 0.0000 0.000h-CO 0.0000
-apo-6o 0.000E+00 0.0000 0 00:02+00 .0-0000

Ca.- 7 0 002E+00 0.0000 0 .000E+00 0.0000
Eu-152 0.0002+00.0.000 0. 000E+O 07.0000,
Eu-154 0.00E+00 0;0000 -0.000E+00 0.0000
Eu-155 , O- .000E+00. 0.0001- 0 000:E+00 0.0000
9i-53. .0-003+00 0-000. 0.00.+00 0.0000
Pu-238 0.0003+00 0.0000 0.000+00 0.0000,
Pu-239 0.000-0t 0.0000 0.000E+00 0.0000
Pu-240 .0.000OE+00 0.0000 0.000E+00 .'O 0000
Sr-90 0.000E+00 0.0000 -0.000E+00 0:.0000
.2fffi2-1.. fffitfff fiff; fulifffii ffut

. Total 0.00E+00 0.0000 0.000E+00 0.00 0.
0 - -

Total Dose contributi
As mrem/

0- --

0 .. Water :. Fish
Radi- ---- - AAA AAA
Nuclide mrem/yr fract. Tntem/yr fract.
- U1 AAAAAAA AAAA4 A 4NN A.KkAkA ANNAN
Am-241 1.2133-09 0.0000 7.617E-12 o.oo
C-14 - o000iE+o0-0.0000 0.-000E+00 0.0000
Co-60 1.886E-12 0-.0000 2.858Er13 0.0000
Cs-137 2 4322-05.0..0260 2.3902-05 0.0256
EU-152 0 .OE+0.0 0-.0000 0.000+00 0.0000
Eu-154 0. 000+00 0.0000 0.090B+00 0.0000.
EU-155 0..000.E+00 0-.0000. 0.000E+00 0.000
Ni-E3._ 4.1432-04 0-4431 2.124B-05 0.02277
Pu-238 .2.020E-04 0.2160 1.263E-06 0.0014
Pu-239 2.669E-08 0.0000 1.704E-10 0.0000,
Pu-240 1.9-08E-07 0,000. 1.192E-09 O.QOtIOC
Sr-90 6.530E-06 0.0070 2..067E-07 0 0002
flantf ut.u t tutu. tniiffnif a t int f
-Total 6.474E-04 0.6923 4.661E-05 0.0498

0*Sum of all Water independent and dependent,

ons TD0S(ip,t) for Individual Radionuclides (i) and Pathways (p)
/yr and Fraction of Total Dose At t - 1.3803+02 years

Independent Pathways (Inhalation excludes radon)
Radon Plant Neat . Milk

rain/yr tract. mrem/yr tract. mrasm/yr fract. mreni/yr fr
AJAAAKA AAAAAA AAAAAAAAA AAAi AAA 4 AZAA4 AAAAA AAANAAAA AA
0.d +6O-0. 0.0000 0.000g-+00 0.0000 0.0003+00 0.0000 0.000E+00 0.
0.00E+00 -0,000 0.000E+00o0000 0..000E+00 0.0000 0.000-tO 0.
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.O000E+00 0.
0,000:E+00 0.0000 0.000E+00 0-0000 0.0QE+00 0.0000 -0.0002400 0.
0.002E+00 0.0000 1;00E+Oo 0;.0000 0.000+00 0 .0000 0.0.00E+00 0.
0 003Et00 0.90.00 0.000E+00 0.0000> 0.000E+00 0.0000 0..000E+O 0.
0.0002+00 0.0000 0.000E+00 0.0000 0.000E+00 o2oooo 0.00E+00 0.
0. 00D.E+00. Q0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.'
0.0000+00 0.0000 O..G0E+00. 0.0,000 0,000E+0 0.0000 0..000E+00 0.'
0,0002B+00 040000 0.000E00 0.0000:: 0.000E+00 0.0000 0.000E+00 0.
0-0002+00 0.0000 0-0000±00 0.0000 0.0002+00 0.0000 0-.0005+00 0.

OOOE+00 0.0000 -0.000E+00 0;0000 0.000oE+00 0-.0000 0.000E+00 0.
titffifttt tfitan 'fuua±±ff Itt1ia t ttt±±iff miln. &±1±±±±±1 i
O.oo-+00 0..0000 0.00+00 00002+00 0.0000 0.0002+00 O0.

act.

0000
0000
0000
0000
0000
0000
0000
0000
0000

0000

tntt
0000

ons TDOSE(igp,t) for Individual Radionuclides (i) and Pathways (p)
yr and Fraction of Total Dose At t 1.380E+02 years

Water Dependent Pathways.
.Rdon . Plant Meat Milk

rein/yr fract. t ream/yr fract. - rem/yr tract. mrem/yr fra
AAiA .A Aa aAaN aca -casacanN AA aAqaA -iiaa ANA AJU
0-0003+0O 0.0000 1.340E-10.0.0000 2.498E-12 0.0000 1.2743-l1 .0.
0.0002+00 0.0000 0.000E+00 *.0000 0.0002-+40 0.0000 0.000E+00 0,0(
0.000E400 0.0000- 2.133E-13 0.0000 2:289E-13 0.0000 6.615E-14 0.00
0.0002+00 0.0000 .. 2.717E-06 0 .0029 4.422E-06 0.0047 3.409E-06 0.0)
0.0002+00. 0.000 0.000E+0q..9060 0.0003+00 0-0000 0.0008+00 0.00
00002+00 0.0000 0.000E+00 0.0000 0.00 00E+OO 00oo 0.000oo+00 0;00
0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0-0000 0

1
000-+oo 0.00

0O00E+00 0.0000 4.645E-05 0-0497 1.258E-05 0.0135 1.453R-04 0.15
0 0.0000 2,2-33E-05 0-0239 4.1702-07 0,0004 2.125E-05 0o00
0-.000E+00.0.-0000 2.950t-09 0.0*00 .5.673B-11 0.6000 2.785E-10 0.0
.0.00E+O0 0.0000 2.108E-08 0.0000 3.9368-10 0-0000 2.006E-09 0.00
0.00E+00 0..0000 7.869E-07. 0.0008- 3.193-07 0.0003. 2.303E-07 0.0.0
auit n tn t fitalat 11tif ua±fuu itut -antut t
0.0002+00 0.0000
pathways.-

7.2318-05 0..0773 . 1.774E-05 0-.0190 1.51]E-04 0-lE

t .

i00:
00

00
36

00

00
00

54
23

00

00

02

16

Soil

mrem/yr fract.
AAAijUU AAA
0.000E+00 0.0000.
0.000E+00 0.0000
0..000E+00 00.000
0-000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000-
0 000E+00- 0.0000
0.000E+00 0.0000
0.000E+00 0.0099
0.000E+00 0.0000
-0.000E+00 0..0000.
0.OO0E+00 0.0000

0.000E+00 0.0000

A11 PathwayS*--

mrem/yr tract.
KMAA Acaa
2.369E-09 0.0000
0-.000E+00 0.0060
2.6-80E-12 0.000
5.876E-05 0.0628
0.000E400 0.0000-
0:000.E+00- 0 . Ooop
0.000+00 0.0000
6.4008-04 0.6843.
2.2819-04 0.2439
-3.015E-08-0.0000

2.154E-07 0.0002
8.073E-06 0.0086

9.352E-04 1.0000

C-59.



CVP-200300018
Rev. 0

.RESRAD, Version 6.21 To Limit = 0.5 year
Sudmary : 117-DR.Cleanup Verification - Deep Zone

1of31/200 13.39 P6ej 24
File; 117drd.rdd

T<

0 . -
0 - Ground
Radio- AAAAasAAAA
Nuclide mrem/yr tract.
AAAmA AAnauu AA A
Am-241 0.000E+00 0.0000
C-14 0 000E+00 0.0000
Co-60 0.0009+00 0.0000
Cs-137 0.00E+00 0-0000
Bu-152. 0.000E+00 0.0000
Eu-l54' 0.000E+00 0.0000
Eu-165 0. 000E+00 0.0000
Ni-63 -00000E+O 0.000.
Pu-238 .0.0000E+OG 0.0000
Pu-239 -0.00E+O 0..0000
Pu-240- O.00E+00 0.0000
Sr-90 0.000E+00 0.0000
Tffi flIf09 iff.00
Total 0.0,OOE+GG 0.0000

tal Dose -Contributions TDOSE(i,p,t for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total. Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalatibon excludes radon)
. Inhalation . - Radon

-NNNANNAAAAAAAAA NIUENNANANNN d
mremiyr fract. mrem/yr fract.

0.G,00000 0.00IO 0.000n+00 0.0000
0.00E+O0 0.0000 0.000S+00 0.0000
00000+0 -0.0000 0.040+00 0-.0000

-00009E+00 0.0000 0.000E+00 0-0000:
0000E+00 0.0000 0 .000E+00 0.0000
0.0009+00 0.0000 0 000E+-00 0.0000

O000E+00 0.0000 0 00OE+00 0.0000
0.000+00 0.0000 0.0009+00 0.000o0
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000'
-.0.000E+-00 0.0000 0.0009.-DO 0.00$0
0.OOOE-00 0.0000 0.000E+00 0.0000

.*ili±i!i 11.2!!! ±±!!!!!± 1±!!!ii
0;000E+00 0.0000 0.000E+00 0;0000

Plant Meat

mref/yr fracU
Akkuhku A A
o-.oooO'9o' 0.000 .
O.0009+00 0.6000
0 0009+00 o 0.0000
O.o00-0E+0O o-. 0000
0.000F,04 0.0000
0-.0008+00- 0.0000
0.OnOE00 0O000
O.oodi4oo 0.0000.
0.0009400 0.0000-
o2odok400 -o0oGeoo
0.0609.00 0.060o0
0.0603400 0.0060

-O.OOE+00 0.0000

.mrem/yr fract-
AS1NAAAAk RAAAN
o90oo.E4O 0.-000.
0.0003+00 0-.0000
0.0009+00 -0.000
00009E+00 0.0000
00000E40 0,0000

0.0062+00 0.0,000
0.000E+00 0.0000
0.000E400 0.0000
0.00G9+00 0.0000

0.000E 00 0.0000
1011111 Miooo
O Oo0E+700 0-.0.O00

Milk

. ni-ef/yr fract.

0.OOOEtOO 0.0000.
0.00E+00 0.0oo
O000E+.0O 0.000

0.0009+00 0.0000
O.O0OE+0O 0.0000:
0.009+00 0.0.00
0006E+000 .0.00
0.0609+00 0.o000
0.000+00 0.O000-
0.0009+00 0.0000
o 0009+00 0.00000.0009+00 0.0000 -
O.OOGE+OO: O2.GGO0
IfMIT11 111 -in
,O.000E+00 0.0000

Total Dose Contributions TDOSE(i,p}t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of' Total Dosie At t 3.00'0E+02 years

0 .Water Dependent Pathways
Water Fih- . -- Radon Plant. Meat . . Nilk

Radio- 8i1iUULLLLLU~i iutNasAsasUUUiA :~iiS868i 623I659 Ii65iUiiiilalaa SKSAEIZXESSUUSAS _______________

Nuclide mrem/yr fract, arem/yr tract. mreT/yr tract. wtet tract.. mrem/r tract. mreti/yr ftract.
fdUU~iAAAAAAA fdUU~. NNAA~i XidAAiAAAAAN AAAAAA AFUAN11AA UUM AAAN AAAAAA IAUUUUAEAR AAAAIN

Ain-241 .307E,09 0.0000 3.359E-li 0.0000 0..000E+00 0.0000 5.8669-10 0.0000 1_094E-11 0.0000 5.574E-11 0.000
C-14 0.000E+00 0.0000 0.0009E+00 0.0000 0.000E+00 0,0000 ;00-E+00 0.0000 O.000E+00 0.0000 0.'O00E+00 0.0000
Co-6.0. -2.289E-21 0:0000 3.467E-22 0.0000 0.006E+06 0.000 2.588E-22 0.0000 2.781E-22 0.0000 3.0319223 0.0000
Cs-137 1.248E-06 0.0017 1.226B-06 0.0017 0 000E+00 0.0000 1'.3959-07 0.0002 2.273E-07 0 0003 1.751E-07 0.0002
Eu-152 0.2000E+00 0.0000 0..000E+-00 0.0000 0 -000E+00 0. 0000 0.006+00 0.0000 0.0O000d 0.0o0 0.000E+00 o oYoo
Eu-154 0-000E+00 0.0000 0.0009+00 0.0000 0.00E+00 0.0000 O.00OE+00 0.0000 0.00094-00 0.000 0.000-i+Ob 0.0000
Eu-155 0.OOQE+00. 0.0000 0.000E+00 0.0000 0. 000+00 0.0000 0.000E+00 0.0000 0.0009+00 0.00Oo 0.000E+00 0.0000
Ni63 2.7799-04 0.3093 1.425E-05 0.0200 0. 00+00 0.0000 3.117E-05 0.0437 8.447IE-06 0.011,8 9.755E-05 0.1366.
Pu-230- 2.486E-j04 0.3482 . 1.559E-06 0 .0022 0.000E+00 0.0000 2.748E-05 0.0388 5.1369707 0.07 2 .16E-06 0,0037

Pu-'239 -5.5509-08 0.0001 3.6809-10 0.0000 0.000E+00 0 0000 6.1359-09 0.00 1.-220E-10 0.0000 - 5 7169-10 0..000'0
Pn-240 3.886E-07 0.0.005 2.42E-09 0.0000 0.00E+00 0.0000 4.296E-08 0 0001 2.0249-10 0.0000 4089E-09 0.0000
Sr-90 2.744E-07 0.0004 a.6875-09 0.0000 0.000E+00 0.0000 3.308E-08 0,0000 1,344E-O 0.0000 9;684E-09 0.0000
ffffiff fffiffiff ff-ffffiiffi fffffi11 ffffiff f1111f iifif fiM Mfliii fffff f11111$f f11111iiii
Total 5.2859-04 0;7402- 1.705E-05 0.0239 0.000E+00 0.0000 5.887E-05 0.0825 9,2-023-06 0 !09 .004E-04 0.,1406

O*Sum of all water independent and dependent pathways.

CG0

- Soil

wzrem/yr fract..

Ot.000E+0o0-.0000
0.000E+.00 0.0000-
0.000E+00 0.000-
01500F,00 0.0000
0.000E+0O6 0.0000
0.0009+00 0.0000
0.000E+00 0.0000
-0.0E+00 0.0000

0.000E+0 0.0000
0.000*D. 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffffff fiffff
0.00E+00 0.00o

All Pathways*

.erem/yr -fract.

5.994E-09 0.0000
00009+00 0.0000
3.2523-21 0.0000
3.016E.o6 0.0042
0.0009S00 0.0000
0.0003+00-0.0000
0.000E+00 -6.000
4.294E-04 0.0014
2'8089-04 0.3932
6.2709-2 0 0001
4.3099-07 0.0006
3.393E-07 0.0005
7.111 ii.0i0
7..14-0E04-10000
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0 - Ground
Radio- AwNAAANIAUAAA
Nuclide mirem/yr fra

W,.. AAA AAA
AM-2-41 0.00.0+00 0.00
C-.14 0.000E+00 0.00
C6-s0 0.O'GoE+00
Cs-13 0.000E+00 0.00
Eu-152 0.0005+00 0..0
Eu-154 0.000E+0 3.00
ELP- 155' 0000E+00 '.00

- 3i-63 0:000E+00O 00
Pu-236 0.000E+00 000
Pu-23-9 0.000E+00 0.00
Pu-240 0.000E+00 000
Sr-90 0.0003+00 0 00
fotalf 0.0fi00 0.00

Tot-al O..00E+00 0.-00

Total Dose Contributions TDOSESi-,pt) for Individual Radionuclides (1) and Pathways -(p)
As mrem/yr and Praction of Total Dose At t- = 1.000E+03 years

Nater Independent Pathways (Inhalation excludes radon)
Inhalation Radon Plant - Meat Milk

A AANA IOEANNEAAANA .,NI AAKA
t. - trein/yr fract. irem/ ' fract. rem/yr fract. mremfyr fract- mrem/Vr Er
.AAAck namAU MAAAWA Agkum AAAXX K L
00 .0 oo-E+0o 0.0000 000E00 0.0000' 0.000E+00 0.00n0 0 000E+00 0.0000 -0.0005+00. 0.
00 0.00E+o o.ooob 0006+00 0.0000 0±00E+.00 0.0000- 0.000E+00 0.0000 0.000E+00 0.
00 ' 0.0 -.00 0.0000 0.000500 0.0000' 0.0005+00 0.0000 0.000E+00. 0.0000 0.000E+00 0.

0 0.0006+D 0.Qooo 0.o05+0 0.0000 0 .000E00 0-0000 0.000E+00- 0.0000 Q 000E+00 0.
00 0.000E+00 0-00 0. oo+00 0.00'0 0-.000E4+00- 0.0000 0.000E+00 0.0000 0.000E+00 0.
00 .0.000400 0 ..0000 0. 00E0-5+00 0..-00E0 0.00000 0.0000 o.-oooBi.-+o o.oooo 0.000E+00 D.
0-0 0.00~0E+00 O.0000. -0.000+0. -0.0000- 0.00OSE+0O 0.0000 f0.OOOE+00 0.0000 0.000E+00 0.
00 0.000E.00 0.-0000 0.000E+00 0-0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000.+0 .0.
00 0.000E+00 0.0000 0.000E+00 0.0000 0.0E008+00 0.00 0-000E+00 0.0000 0.0004+00 0-
00. 0.000E+00 0. 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.
60- 0.OOOE-00 0.0000 0.000 +00 0,0000 b.000E+00 0.0000 0.000E+00 0:000o 0.000E+00 0.
00- 0.000E+00 0.0000 0.60.05+00 0.0000 O.OOE+00 0-000 0 .0005. E00 0.0000 0.000R+00 0.
00 o-.ooo-.1oo 0f.00 0.0005 00j ofbooo .f000ffi 0Iit 0.foo00- 00000 f0.0005+-i 0
00 0 OODE+00 0.-0000 0.AOOE+Oa' o 0oo 0.000E+oo 0.0000 O.QoE+oo -0000- .0-000E+00 0.

Soil

act: mrea/yr fract.
WA AAAAAAAAI. M
0000 -0.000Eod 0.0000
0000 0.000E+00 0.000
0000 0.000E+00 0-.0000
0000 0.000E+00 0.0000
0000 0.000E.00 0.0000
000-0 -0.000E+00 0.0000
0000 0. 000+00 0.0000-
0000 -0.0005+0 -0..0000

0000 0.000E+00 0.0000
0000 0.000E+00 0.0000
0000 0.0005E00 0.0000
0000 0 000500 o00000
I-I-Il If I-I-HIlI ±1111±
0000 0.000E+400 o oooo

Total pose Contributions TDOSE(ipt) for Individual Radionuclides (i) and Pathways (p)
As TUem/yr ard Fraction of Total Dose At t 1.000E+03 years

0 Water DepEndent Pathways-
0...Water, Fish Radon Plant- Meat - . Milk
Radio- aaAANAAAidiAAO. £IflInaNaaaanaan aAAAAaNNNAzNnaan . safaaaaaananaAiGidfl -AsanaaAnha n
Nuclide mrem/yr fract. mrem/yr fract. mrein/y-r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AXnA fl~ asanAaAAA aniaAA AAaaa A-AAU aa A xassn iinaAa. Ana -IAAiAAANA kM AAAA

Akw2241 3.422E-08 0.0002 2.2385-10 0.0000 0.00E+00 b.0000 3.784S-09-0.0000 7.042E-11 0.0000 3.5825-10 0.0000
C-14 0.000E+00 0.000 0.0005+00 0.0000 0.000E+00 0.0000 -0.000E+00 0.0000 0oooE+00 0.0000 0.000+00 0.0000
Co-60 0.000E+00 0.0000 0.0005+00 0.00 00 0.000E+00 0.0000 0-.000E+00 0.0000 0.0005 00 .0000 :0005 00 0.000-
Cs-137 3.905E-13- .0000 3.83E-13 0.0006 0.00-0E+0 0.0000. 4.366E-14 0.0000 .. 121E-14 0.0000 5.482E-14 0 .0000
Eu-152 0.000E+00"0.000 ..+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 -.0.000E+00 0.0000 0.0005+00 0-0000
Eu-154 0.000E+00 0.0000 0.000E+00 0.000 - 0.000E+00 0.0000 -0.000E+00 0.0000 0.000E+00 0:0000 . o000+00 0-0000
Eu-iSS' 0,000 E+00 0.0000 0. +0-G O .0005+00 0.0000 0.0005+00 0.0000 0.000E+00 00000 .0 000E+00 0-0000'
Ni-63 2..081E-0-6 0.0138 1,067E-07 0.0007 ,o.OE+d6o 0.0000 2.334E07 0.0015 6.331E-05+0.0004 7.308E-07 0-0048
Pu-238 1.2995-04 0.0591 8.927E-07 .0 - 0059 0.000E+.00 0.0000 1.436E-05 0.0950 2.699E-07 0.0010 1..364E-06 0.0090
Pu-239 1.396)2-07 O0009 1.08S8E-09 0.0000- 0.OdQE+00 0.0000 . 1.543E-08 0.0003- 3-472E-10.0.0000 1,3495-091 0.0000
Pu-240 8.860R-07 0.0059 5.535B-09 0.0000 +0.000E+00 0.000 9.795E-08 0.0006 1.830509 00000 9.3235-09 0.0001
sis90 1.518E-14 0.0000 4.806E-16 0.;0000 0.000E+00 0.~0000 - 1.8305-15 0.0000 -7.435E-16 0.0000 5.357E-16 0.0000
fI-ffII HiIII-I I-Ifi I--I---II HI-I-I -I-I-If-II I-I--H -i-fII-I- i-iII. -uHIIII-l I-I--I -iIIIIiI ffi-III
Total 1.330E-04 0.8799 1.006E-06 0.0067 0.000E+.00 0.0000 .1.47-12-05 0.0973 3.355E-07 0.0022 2.106E-06 0.0139

0-Sum of all water independent and dependent pathways. - - -

All -Pathweys*

mrem/yr fract. -

3.866E-08 0-0003
0.000E+00 0.0000
0.000E+00 0.0000

.9.440E-13 -.0060-
0.000E+00. 0-. 0000
-0.000E+00 0.0000

-. 000E+00 .0.ooo
3.216E-06.0 0213
1.46E-04 0.9708
1.578E-0.7 0.0010
1.001E-06 0.0066

.1.877E-14-.0.0.000
i5125-0 f0ff00
1.512E-04 I.0000

C-61 .
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.Pa
Oparent Product Branch

(i) (j) Fraction* t=
AAU~ AAAAAUAkAAAAAAA
Am-241 Am-241 1.000E+00
Am-241 fp-237 I0005+00
Am-241 U-23.3 1.000E+00
AM-241 Th-229 1.000+00
AM-241 ADSR(j)

0C-14 C-14 1.000E400
0Co-60 Co-60 1.000E+00
OCS-137 CS-137 1.000R+00
OEu-152 Eu-152 7.208E-01
0Eu-152 EU-152 2.792E-01
Eu-152 .Gd-152 2.792E-01
Eu-152 &DSR j)

OEu-154 EU-154 1.000E400
OEU-155 Eu-155 1.000E+00
ONi-63 Ni-63 1.000E+00
OPu-238 Pu-238 1.00OE+00
Pu-238 U-234 1.000E+00
Pu-238 Th-230 1.000E+00
Pu-238 Ra-226 1.000E+00
Pu-238 Ph-210 1.000E+00
Pu-238 iDSR(j) -

OPu-239 Pu-239 1.000E+00
Pu-239 U-235 1.000E+00

- Pu-239 Pa-231 1.000E+00
Pu-239 AC-227 1.000E+00
Pu-239 -DSR (j)

OPu-240 Pu-240 1.000E+00
Pu-240 U-236 1.000E+00
Pu-240 Th-232 1.000E+00.
Pu-240 Ra-228 .1.00E+0D
Pu-240 Th-228 1.000E+00
Pu-240 .ADSR(j)

. oSr.90 Sr-90 1.00E+0O
fffffff fffffff -ffiffIfI -

Dose/Source 2atids Suned Over All Pathways
rent and Progeny Principal Radionuclide Contributions Indicated

0.000E+00 1.000E+00
AAAA AAAAAAA
0.000E+00 0.000E.00
0.OOE+00 0.00E+OO
6.211E-14 7.379E-13
1.1045-15 3.427E-15
6.321E-14 7.413E-13
0.OOOE+00 0.0001+00
2'947E-05 8.417--05-
9.736E-05 3.118E-04
O.000E+00 0.000E+00

0.000E+00 0.000E+00
0.000B+00 0.0OOE+00
0.000E+00 0.000E+00
0.000E+00 0.OGOE+00
3.519E-06 1.111E-05
0.000E+00 -000E+00
3.75.6E-07 2.654E-06
5.798E-14 5.710E-13
1.180E-15 4.942E-15,
5.206E-14 2.087E-13
3.756E-07- 2.654E-06
0.000E+00 0-000E+00
1;23-3E-10 8.73-6E-10
1.236E-14 4.991E-14
4.207E-14 1.124E-13
1-.234E-10 8.'37E-10
0.OOOE+00 0O000E+00
3.735E-09 2..645E-08
0.000E+00 4.611E-18
0.000E+00 2.360E-18
0000E+00 1.333E-18
3.73553-09 2.645E-08
1,224E-03 3-694E-03
fffifffff lfffffffff

3.000E+00

0.000E+00
0:00E400
8.40:85-12
8.817E-15
S .417E-12
0 O0E+00
1-555E-04
7.468E-04
0.000V+00
0.000E+00
0 .0003+00
0.000E+00
0 00E+00
0.000E+00
2.604E-05
0.000E+00
1.4.02E-05
4.858E-12
1. 81E-14
5.972E-13

DSR(jIt) (mrem/yr)/(pCi/g)
7.200E+00 1,500E+01 4.200E+01
AAAAAAA AUAAAAA AkAAAA
0.000E+00.0.000E+00 0 000E00
0 060E+0 Q000E+00 0.O005+90
8.775E-11. 7.097E-10 1.136E-08
2.197E-14 &221E-14 2.1955-12
8, 777E-11
0 .000E+00
1.992E-04
1 .449E-03,
0.000E+00
0.000E+00
0.000E+00
0.000+00
0.000E+00
0.0001+00
5.599-05
0 000E+00
6.484E-05

7.097E-10 1.137E-08
0.000E+00 0.000E+00
1.445E-04 1.141E-05
2.49-03
0.000E+00
0.000E+00
0.000E+00*
6.00E+00-
0.000E+00
0, 000E+00
1.068E-04
0. 000+00-
2.647E-04

4.195E-11 3.056E-10
1.065E-13 1.185r-12
2.3975E-12 1.020E-11

1.402E-05 6.&842-05
0.000E+00 00002+00
4.639E-09 2.235E-0B
3.118E-13 2.525E-12
2.793E-13 9.999E-13
4_639E-09 2.235E-08
0;000E+00 0.0005+00
1.405E-07 6.765E-07
1.258E-17 4.0015-17t

2.647E-04
0.00.E+00
9.026E-08
1.909E-11
8.710E-12.
9.029E-08
0.000E+00
2.732E-06
1.551E-16

6.014E-18 1.559E-17 4.728E-17
3.387E-18 8.477E-18 2.326E5-17
1.405E-07-6.765270'6 2.732E-06
8.296E-03 1.658E-02 2.775E-02
fffffff1ff ffffffff ffffff-f

3.609E-03,
0.O00E+0o
0.000E+00
0.000E+00
0.000E+.00
0.000E+00
0.00=4100,
2.414E-04
0.000E+00
1.165E-03
4.333E-09
5.182E-11
4.950E-10
1.1655-03
0.000E0.0,
4.355E-07
2.977E-10
3.134E-10
4. 361E-07
0000E+00
1.317E-05
1.352E-1.5
4.404E-16
2.078E-16
1..317E-05
4.002E-02
tttt1t:ttZ

Fraction is the- cumulative factor for the Vt principal radionuclide daughter:
includes contributions from- associated (half-life 6 0.5 yr) daughters..

1.323E-02 5.562E-04 3.076E-11
fffffifif ffffff.11f ffififni

CUMBRF(j) B RF(1)*BRF(2)* ... BNF (j)

C-62

1.380E+02 3.000E+02 1.000E+03

' AU A AAAAA AMAAA
0..000E+00 O.OE+00 0.0002+.00
.00E00 0.00E5400 o.006E00

1.507E-07 6.591E-07 4.234E-06
1,014E-10 1.0381-09 2.391E-08
1.508E-07 6.601E-07 4.258E-06
O.ODOE+00 0.00E+00 0.00E+00
1,224E-10 1.48SE-19 0.000E+00
1.280E-03 6..570E-05 2.057E-11
0,000E+00 0.005E+00 0.000E+00
0.000E+00 0.002+00 -.OOOE+00
0.000E+00 0.000E+00 0.000E+00
0.,000E+00 0.000E+00 0.000E+00
0.000E+00 OOOOE+00 0.000E+00
0.000E+00 0.000E+0O 0.000E+00
3.92-6E-04 2.634E-04 1.973E-06
0.000E+00 0.000E+00 0.000E+00
3.005E-03 3.698E-03 1,9245-03
4.663E-08 1.592E-07 5.295E 07
2.252E-09 1.832E-08 2.465E-07
5.061E-08 5.625E-07 9 214E-06
3.005E03 3.699E-03 1.934E-03
0000E+00 0.000E+00 0 000R+00
1.582E-06 3. 244E-06 7 641E-06
-4.037E-09 1.930E-08 1 628E-07
9.074E-09 5.374E-08 5.465E-07
1.595E-06 3.317E-06 8.351E-0
0.000E+00 0.000E+00 0.000E+00
4.766E-05 9-710E 05 2.214E-04
1.693E-14 8.049E 14 6.725E-13:
7.737E-15 3.929E-14 3.524E-13
4.163E-15 2.157E 14 1.987E-13
4 .766E-05 9 710E 05 2.21-45-04

"
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Single Radionuclide Soil Guidelines GSi,t) in pCi/g
Basic Radiation Dose Limit = 1.500E+01 srem/yr

ONUclide
(i) t= 0.000E+00

- iAiA- ANNK
AM-241 *3.430S+12.
C-14
Co-GO 5.090E+0
Cs-137 1.541EC+05
5dE-152 *1.7655+14
Eu-154 *2.6392414
-u-155 *4.6511+i4.
Ni-63 4.2625+06
P- r238 3.9944E+07
Pu-239 *6.22+10
-Pu-240 4.016E5209
Sr-90 1.226E+04

*At .specific activity

1.000E+00 3.00CE+00 7.200E00

.*3 430t+1 ..7E12 1.709E+11
*4 4.54.# 4.4545+12 *4454E+12
1.782E+05 9.6 +47+04 7.5295+04
4.810E+04 2 .093E+04. 1.035E+04
*165Zf+14 *176.5E+14 *1.765E+14
*2.639914 *2 639E+14 *2.63-9E+14

*4651E14 -4.451E+14 *4 .651E+14
1.3505+06 8.7615+05 2.6795+05-
5.6515+06 aiLos+06 2.244E+05'
1.717E+10 3.2335+09 6.712E+08

5.670E+08 -1 0682+08 2.217R+07
4.06t+03 1.808E+03 9.048B+02.
11tiim ±I± -if±i!i 1±±IIin
liit

15005+01

2 2E+0
*4.454E+12.
i.03SE+05
65.126E+03
e-.7655+14
-2.639E+14
*4..651R+74
1.404E-05
.5.668E+04

1.6615+08
5..490E+06
5-405E+02
iiffifit

4.200E+01 1.380E+-02.
1A32A5N0A Su NA62A0

*4454E+12
1.315E+06
4.157E+03
*1.7655+14
*2.6395+14
*4655E414
-6.214E+04
1.2.85E+4
3.440E+07
1.139Z+06
3.74:8E+02

9 946E9-7
*4.454+12
1;226E+11
-1-.172E+04
*1..765E+14

*2,6395+14

*4. 651E+14
3.820E+04
4.991E+03
9.404E+06
3.147E+05
1.1,33E+03

3. 000E+02

-2-272E+07.
*4.454E+12
*-.131E+15
2.283E+05

*1.165E+14
*2: 639SZ+14
*4-651E+14
5.695E+034

4.522E+0.6
.1.545E+05
2-697E+04
IfiffU II

1.000E+03-

3 523E*06
*4-454E+12
*1.1315+15
7.23-35+11
*1.765E+14
*2.639E+14
*4%651E+14
7.604E+06.
7.756E+03
1-.796E+06
6.776E+04
4.876E+11

. Ifffffff1

and
Osuclide

Am-241
C-14

. CO-60
Cs-137

- Eu-152
Eu-154
Eu-iss
Ni-63
Pu-238'
Pu-239

. Po-240
Sr-90
.fl1fff.

Summed Dose/Source Ratios DSR (i,t). in ftnrem/yr)/{pCig).
and. Siigle Radionuclide Soil ;Guidelines G(i,t) in pCi/3

at -tin = time of idninim single radionuclide soil guideline
at tmax= time of mexfmum total dose 130.s R 0.3- years
initial tin DSR(itmin) G(i, tmin) DSR(itmax)
(pCi/g) (years) .(pCi/g)

AIJJ$SUt i anaafl i AN jdULlijjA"UA AnAAAAAA
9.080E'-03 1D00E03 4,258E-06 3.5235+06 1.349E-07
1.120E+00 0.0005+00 0.00E+00 *4.4545+12 0.000E+00
2.190E-02 7.1,8. ft 0.01 1 -992E-04 7.529R+04 3.088E-10
4.590E-02 4 2.83 f! 0.09 3.669E-03- 4.156E+03- 1A39-E03
4.460E-02 .0.000E+00 0.000E+00 *17.665B+14 0.000E+00
7.110E-02 0.000E+00 0.000E+00 *2~6392+14 0.000E+00
5420E-02 o..oooE+oO 0.000E+00 *4.6515+14 O.oooE+00
1.630E+00 137.6 f 0.3 3.926E-04 3.820E+04 3.921E-04.
7.590E-02 296.4 i 0..6 . 3.6993-03 4.055E+03 2-9195-03
1.890E-02 1.0E+03- 8.351E-06 2.796E+06 1.509E-06
4.520E-03. 1.000E+03 2.214E-04 6.776E+04 4.5,132-05
6.100E-04 41.46 A 0.08 4.003E-02 3.748E+02 1.496E-02

lfffffift U!!!!!!!!!UUf± !!.!UfIfI I-ItIIII ilff ff
*1t specific activity-limit .

Q-63

G(i,tmax
(pCi/gl

.1.112E+08
4.454E+12
4.857E+10
1.0425+04

*1.765E+14

*2.639E+14
*4.651E+14
3.826E+04
5.139E+03
9.941E+06
3.324E+05-
1003E+03
11111111

- - --
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IRESRAD, Version 6.21 T< Limit = 0.5 year

SuMmary : 117,-DR Cleanup Verification - Deep Zone
10/31/2003 13:39 Page 28

File: li7dr d.rad

Individual Nuclide Dose Suned Over All Pathways
Parent Nuclide and Branch Fraction Indicated -

ONuclide Parent BRF(i) DOSE(j t), mrem/yr

(j) - - (i) . . ..t= 0.000E+00 1.000E+00 3.000E+90, 7.200E+00 1.500E+01 4.2100E+01 1.380E+02 3.000E+02 1.000E+03

Am-241 Am'241. 1.00E+00 0.019E00 0.000E+00 0:000E9±0 0.00000 0.009E00 0.000i+00 0 +.0009+ 0.00-0E00 0.00E+00

ONp-2
3 7 

AM-241 1.000E00 0. +0R+0 0.00-09+0 0.000E+00 Q.000E+OO- 0000.00 0.000E+00 0. 00+00 0.003+00 .0oE+00

0U-233 AM-241 1.000E+00. 5.639E-16. 6.'00-15.635 1.4 7.9679;13 6.444E-12- 1.032E-10 1.369E-09 5.985E-09 3.844E-2
0Th-229 Am-241 1.000E.00 1.003E-17 3.1123-178.006E-17 1.995B-16 7.465E-16 1."994E-14 9.2109-13 9.426E-12 24171E-10

OC-14 C-14 -1.0004-00 0.000+0- 0.090+00-0.000+0 0 0900+.E+00 0. OOOE+00 0.O00E+00 0.0E+00 0.000E+00
0Co-60 -Co-60 1.000t+00 6.454E-07 1.843E-06 3.405E-064.363E-06 3 164E-06 2.496E-07 2-.68E-12 3.252E- 21 0.000E+00

OCs-137 Cs-117 1.000E00 4.4-69E-06 1.431E-05 3.290E,05 6S652E-05 3.124E-04 1-656E-04 5.876E-05_ 3.016E-06 9.440E-13.
OEu-152 Eu-152 7.209E-01 0.000E+0 0.000E+00 0.000E+00 0.0000E+0 0.000E+00 0.O-E+00 0.000E+00 0.009+00 0-000E+00
* Eu-152 Eu-15 2.792E-01- 0.000.E+00 0.000400 0.0009+0+ 0.0000E+ 0.000E+00 0.0009+00 0.00E+00 0.0.069+00 0.0009+00

Eu-,152 ADOSE(j - 0.-00+00 0-000E+00 0.000E+00 0.0009+00 0.000E+00 0.000DOz 0.0 0 +00 0.0002+00- 0.000E+00
0G-152 Eu-152 2.7922-01 -0.000E+09 0.009E+00 0.009+00 0. +0 9 0.000E+00 0.0009+00 0.0009+00 0-000E+.0 0.0003+00

-OEu-154 Eu-154 1.00094-0 .090-+00 0.000-.00 0.000+00 0.000E+00 0;00E+.00 0.OOOE+00 0.00+00 0-000E+00 0.000E+00
0Eu-155 Eu-is5 1.0009.+o ' .00 0.000E 0.0009+00 0.000+00 0.000+9.00 0.OO00+00 o: +00 o.obOO+o 0.000E00 9.000E+00
-ONi-63- Ni-63 1,000E+00 5.736E-06 1.812E-05 4.244E-05 9.126E-05 1.742E-04 3.934E-04 6.400E-04 -4.294E-04 3.216E-06

OPu-238 Pu-238 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009.E00 0..0o0E+00 0.000-.+0O 0.000E+00 0.000E+00 0000E+00
0U-234 Pu-238 1.000E+00 2 .. S5]E: 0 8 2.015E-07 1.064E-06 5-073B-06 2.009E-05 8..042E-05 2.281E-04 2.807E-04 1.460E-04

0Th-230 Pu-238 1.000E+00. 4.401E-15 4.334E-14 3.6673-13 3 .184-12 2-3209-al 3.289E-10 3.. 539-09 1.208E-0 4.0-19U-08

ORa-226 Pu-238 I.0009+00 8,953E-17 3.751E-16 1.200E-15 8.0819-15.8.99E-14 3.933E-12 .7103-10 1:391s-09 1.8713-08
OPb-210 Pu-23- 1.0-009+00 ~ 3.951E-15 1.584E-14 4.533E-14 1.819E-13 7.74iE13 3.,75 7E-1 3.841E-09 4.269E-08 6.993E-07

OPu-239 Pu-239 1.0009+00 -0.000E+00 0.0009+00 -0.000+00 0000E+00 0.0003+00 0.000E+00 0-.000E+00 0.000E+OO 000E+00
OU-235 Pu-239 1.000E+00 2.331-l12.1.651E-11 8.767E-11 4.223E-10 1.706E-09 8.231E-09 2.9909-08 6.132E-08 1.444E-'07

.Pa-231 Pu-239 . 1.00^02+00 2.337B-.16 9.433E-16 5.893E-15 4.773E-14. 3609E-13 5.627E-12 7.630E11 3.64-8-10 3..078E-09

PAc-227 . Pu-239. 1.0002+00 7.951E-16 2.125E-15 5.279&-15 1.890E-14 1.646E-13 5.924E-12 1.715E-10 1.016E-09 1.033E-08.
OPu-240 Pu-240 1.000E+00 O.000E+00 0.0009+0.0 0.000E+00 0..00E+00 O.000E00 0.000E+00 0.000.E+00 0-000E+00 0.000E+00
0U-236 Pu-240 1.000E+0. 1.688E-11 1.196E-10 6..3499-10 3.050E-09 1. 25E-08 5.953E-08 2.154E-07 4-389E-07 1.0019-06
OTh-232 Pu-240 1.000E+00 0-000E+00 2.084E-20 5.687E-20 1.8099-19 7 0093-19 6.109B-18 .7.652E-17 3.638E-16 3.040E-15
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lRESRAD, Version 6.21 T< Limit = 0.5 year 10/31/2003.. 13:39 Page 29
Sunuary : 117-DR Cleanup Verificat-ion - Deep- Zone File; ll7dr d.rad

Individual Nuclide Dose Summed Over All Pathways-
Parent Nuclide and Branch Fraction Indicated

ONclide Parent BRF(i) -OSS.(j , t) ,retefyr

(j) .(. - t= 0.00E+00 100.E+00 3-000O+00 7.20.OE+O0 l1SOOE+01.4 200E+0l l.380E+02 3.00Et02 l.006E+03
AAAAA KUALA= AWAAAAAA AAAAAAku AAAAAAA AAAkAAxA AAKAAdi iUUUA\kiiAAihiAKK iiiiK kAi
Ra-228 Pu-240 1.-BOSE+00 0.096H+00 -l.067E-20 2.718E-20. 7.047E-20 2.137E-19- 1991E-18 3497E-y7 1.776E-16 1.593E-15

OTh-228 Pu-240 2.0OE+00 0.-000R+00 6.027E-21 1-Z531E-20 3.832E-20-1 051E-19.9-395E-19. I.S2E-17 5.751E-17 8..981E-16
OSr-90 Sr-90 1000E+00 7.465E-07 2.253E-06 5.061E-06 10l.lE-05 1 693E05 2,441E-05 8A073-06 3.3935E-07 1.87?E-14
!f!±±±± *±±±1±± fi1ff-tt f1fff ±±11!±±±± Ut±±±±flf !±±±±I±±± UIU1- ±If -tIIII1 IIifIfIU ZfII±U111±±111f f 1iffiff.
BF (i) is the branch fraction of the parent nuclide.
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IRESRAD, Version 6.21 T Limit = 0.5 year 10/31/2003 13:39 Page 30
Susmary : 117-DR Cleanup Verification - Deep Zone File: 117dr d.rad

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

S(j-,t), pci/g
t= Q.0O0E+00 .00OE+0-0 3.000E+00 7.200E+00 1.S00E401 4.

AAAAAAA AAAMAA AK.AAAAAAiU A ~A i~
9.08E-03 9.0655-03 9.036E-03 8.975E-03 8.863E-03 8.
0.600B+00 2.939E-09 8.802E-09 2.10SE-08 4.358E08 1.
0.00.0E+00 6.425E-15 5.771E-14 3.311E-13 1.427E-12 14
O-OoE0o 2.023E-19 5.454El8 7.516E-17 6.758F-16 1.
1.120E+00 1.120E+00 1.120E+00 -1.119E+00 1.118E+00 1.
2.190E-02 1,920E-02 1.476E-02 8.494E-03 3.044E-03 -.
4.590E-02 4.485E-02 4.282E-02 3.885E-02 3.243E-02 1.
3.215E-02 3.052E-02 2.750E-02 2.211E-02 1.473E-02 3.
1.245E-02 1.182E-02 1.065E-02 8.563E-03 5.707E-03 1.
4.460E-02 4.234E-02 3.816E-02 3.067E-02 2.044E-02 5.
0.000E+00 7.788E-17 2.220E-16 4.800E-16 8.323E-16 1.
7.110E-02 6.571E-02 5.613E-02 4.032E-02 2.181E-02 2.i

- 5.420E-02-4.713E-02 3.564E-02 1.981E-02 6.661E-03 1.
1.630E+00 1.618E+00 1.595E+00 1.546E+00 1.461E+00 1.
7.590-02 7.530E-02 7.412E-02 7.170E-02 L.7413-02 5.

- 0.O0OE+00 2.142E-07 6.368E-07 1.499E-06 3.016E-06 7.
0.000E+00 9.655E-13 8.637E-12 4.912E-11 2.083E-10 1.
0.000E+00 1.39SE-16 3.749E-15 5.131E-14 4.555E-13 9.
0.000E+00 1.07SE-18 8.591E-17 2.756E-15 4.882E-14 2.
1.,890E-02 1.,890E-02 1.890E-02 1-889E-02 1.889E-02 1.
O.oOoE+oo 1.860E-11 5.574E-11 1.334E-10 2.767E-10 7.
0.OOOE+00 1.968E-16 1.770E-15 1.0181-14 4.402E-14 3.
0.OOOE+00 2.072E-18 5.504E-17 7.353E-16 6.251E-15 1.
4.520E-03 4.519E-03 4.518E-03 4.516E-03 4.512E-03 4.
O.000E+00 1.337E-10 4.006E-10 9.589E-10 1.988E-09 5.
0.000E+00 3.299E-21 2.967E-20-1.706E-19 7.378E-19 5.

ONuclide

Am-241.
jNp-237
0U-233
0Th-229
0C-14 .
OCo-60
OCs-137
0Eu-152
Eu-lS2
Eu-152

aGd-152
MEu-154
0EU-155
ONi-63
OPu-238
0U-234
0Th-230 -

0Ra-226
OPb-210
OPu-239
0U-235
ePa-231
OAC-227
OPO-240
0U-236

- 0Th-232

C-66

Parent
(i)

Am-241
Am-241
Am-241
AM-241
C-14
Co-60
Cs-137
EU-152
Eu-152
AS.() :
EU-152
Eu-154
Eu-155
Ni-63
Pu-238
Pu-238.
Pu-238
Pu-238
PU-238
Pu-239
Pu-239
Pu- 23 9
Pu-239
Pu-240
Pu-240
Pu-240

BRF(i)

1.000E+00
1. 000E00
1. 00E+00

1. 000E+00
1.000E+00
1. 000E+00
7-.20SE-01
2.792E-01

2.792E-01
1.000E+00
1.000E+00
1.000E+00
1. 000E+00
1.005E+00
1. 000E+00
1.000E+00
1.00E+00
1. 000E+00
1. 00 E+00
1.-000E+00
1.000E+00
1.000E+00
1. OOOE+00
1.000E+00

200E+01 1.380E+02 3.000E+02

484E-03 7-26E-03 5.591E-03
194E-07 3.635E-07 6.9SOE-07
091E-11 1.077E-10 4.391F-10
455E-14 4.814E-13 4.409E-12
114E+00 1.100E+00 1.076E+00
727E-05 2.85SE-10 1.58SE-19
736E-02 1.8$0E-03 4.416E-05
518E-03 2.454E05 5.37BE-09
401E-03 9.507E-06 2.083E-09
)19E'03 3.405E-05 7.462E-09
364E-15 1.535E-15 1.535E-15
600E-03 1.350E-06 3.8713-12
530E-04 2.279E-10 3.349E-20
199E+00 5.949E-01 1.822E-01
444E-02 2.547E-02 7.069E-03
490E-06 1.642E-05 1.943E-05
508E-09 1.246E-08 3.95SE-08
388E-12 2.692E-10 2.001E-09
449E-12 1.538E-10 1.546E-09
887E-02 1.879E-,02 1.867E-02
620E-10 2.363E-09 4.670E-09
411E-13 3..535E-12 1.562E-11
126E-13 2.301E-12 1.278E--11
498E-03 4.447E-03 4.362E-03
469E-09 .1.689E-06 3.316E-08
716E-18 5.921E-17 2.613E-16

1.000E+03

1.804E-03

1.449E-06
2.672E-09
1.022E-10
9.800E-01,
0. 00E+00
4.034E-12
8.295E-25
3.213E-25
1. 151E-24
1.532E-15
4.350E-36
0.0*00E+00
1.097E-03
2.779E-05
9.757E-06
1. 308E-07
2.572E-08
,2.423E-08
1.813E-02
1.065E-08
1.322E-10
1..250E-10
4.015E-03
7.313E-08
2.201E-15
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Summary m 117-DR Cleanup Verification - Deep Zone - File: 117drd.rad -

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

ONuclide Parent BIF()- S(j't). pCi/g
I (j) (i) t- 0.OOOE+00 1.OOOE+00 3.OOdE.0 7.200E+00 1.500E+01 4.200E.01

Ra-228 Pu-240 1.000E+00 O.OOOE+00 1.287E-22 3.276E-21 4-029E-20 2.994E-19 3.910t-18
0Th-228 Pu-240 1.00E+00 .0.000E+00 1.092E-23 7.381E-22 1.735E-20 1-912E-19 3.357E-18
OSr-90 Sr-9 1.000E+00 6.100E-04 5.s.6E-04 5.678E-04 5.136E-04 4.262E-04 2.235E-04
fffifif fliffif lifififfi' fififfiff fffffffff ffifffift H111i11f fiffiffif 11iffif11
BRF(i) ,is the branch traction of the parent nuclide.

ORESCALC.EXE execution time - 16.97 seconds

-1.380E+02

5.268E-17
5.05S5-17
2.253E-05
It II It I

3.OOOE+92

2.480E-16
2.436E-16
4.689E07
111111111

C-67
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2.172E-15
2.162E15,
2.537E-14
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CALCULATION BRIEF EXCERPTS
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DISCLAIMER FOR CALCULATIONS

The calculations that are provided in the following appendix are included for reference only.
Use of these calculations by persons who do not have access to all of their pertinent factors
could lead to incorrect conclusions or assumptions.

Before applying these calculations to work activities or projects outside the context of this report,
these calculations must be thoroughly reviewed with appropriate and authorized Hanford Site
ERC personnel. Without this review, the ER Project cannot assume any responsibility for the
use of these calculations.
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CALCULATION BRIEFS

The following calculation briefs have been prepared in accordance with BHI-DE-01,
Design Engineering Procedures Manual, EDPI-4.37-01, "Project Calculations," Bechtel
Hanford, Inc., Richland, Washington.

Figure C-1. RCRA Sample Design.

11 7-DR Variance Calculation for Shallow Zone Soils, 01 OOD-CA-V0250, Rev. 0, Bechtel
Hanford, Inc., Richland, Washington.

117-DR Exhaust Tunnel Shallow & Deep Zone Sampling Plan, 0100D-CA-V0251, Rev.
0, Bechtel Hanford, Inc., Richland, Washington.

117-DR 95% UCL Calculation, 105DR-CA-V0001, Rev. 1, Bechtel Hanford, Inc.,
Richland, Washington.

.117-DR RESRAD Calculation, 105DR-CA-V0002, Rev. 1, Bechtel Hanford, Inc., Richland,
Washington.

11I7-DR Filter Building Compaflson to Drinking Water Standards Calculation Brief,
105DR-CA-V0003, Rev. 0, Bechtel Hanford, Inc., Richland, Washington.

NOTE: The calculation briefs referenced in this appendix are kept in the active.
Environmental Restoration Contractor project files and are available upon request.
When the project is completed, the files will be stored in a U.S. Department of Energy,
Richland Operations Office repository. Only excerpts of the calculation briefs are
included in this appendix.
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Figure C-1. RCRA Sample Design.
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Project Titt
Area
Discipline
Subject
Computer Program

CALCULATION COVER SHEET

117-DR Exhaust Filter Building
100-DR
Environmental *Cal. No: OIOOD-CA-VO250
117-DRVadiance Calculation for ShallowZoneSoils
Excel ProgramNo., Excel97

Us, of this ilculation by persons who do not have access to all of the pertinent fics could lead to inconect conclusions or
* ssmuUon& Before applying tliscalculation iyour work, ti calculationm stbe thoroughlyrwviewed with appropdac and-
Imthorized Hnford site ERC personnel. Witht this review, the ERC cannot assme anymsonsIsibility for the use of these
calculations.

Committed Calculation - Preliminary Superseded

Rev. SheetNumbers Originator Checker Reviewer App l Date

Caltadattons4 -4

Total -5 LD. Jacqu RR NieLson KJ. Koegier

SUMMARYOFlEVISIONS
0
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Calculation Summary

Bechtel Hanford Ic.

R.A1 horen
117-DR Exhaust Filter Builinf
117-DR Varance CalculationtorShallcw Zone Soils

CALCULATION SHNEET

8V25/2003 Calc No. OlOOD-CA-V0250 Rev. No. 0
No. 22192 Checked D. Jacques e No.

.Sheet No.1c4

Preblem -
Calculate the number of close put samples required for the 117-DR Exhaust Filter Building Shallow Zone Soils as required by
lhe"100 Area Remedial Action Sampling and Analysis Plae (DOE/RL-96-22, Rev. 3) and the 'Instruction Guide frihe
Remrediation of 100 Areas Waste Sites' (010OX-IG-GO001, Rev. 4).

Given:
1) Summary of Gamma Energy Analysis (GEA) results are from sample data group (SDG) H2306.
2) ,Lookup values from DOEIRL-96-22, Rev. 3.
3) Sample Design requirements from DOEIRL-96-22, Rev. 3 and 0100X-G-GO001. Rev. 4.

Solution:
Calculation methodology is described in Appendix A of DOE/RL-96-22, Rev. 3. Data from attached worksheets are used to
calculate the required number of closeout samples. The Variance calculation is based on the same three isotopes used to
develop the statistical approach in DOE)fL-96-22, Rev. 3. The statistical design is based on the premise that these isotopes
are the predominant components of the contamination and are representative of the contarination distribution.

Sheet No. Contents

*

-7 Topic
Summary of Caic Brief
Required Number of Samples Calculation
Formulas
GEA data summary from SDG H2306

The calculation and data sheets. are interlinked within the spreadsheet such that a change in the data will affect the calculation.

Conclusion:
The required number of samples calculated (1 sample) for the shallow zone soils is less than the default number (4 samples)
specified in the *100 Area Remedial ActionSampling and Analysis Plan' (DOEIRL-96-22, Rev. 3). Therefore, the default
number of sampleswill be collected from the shallow zone soils.

Calc. SummaryDEO1-437.02 November 1998
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Variance

Bechtel Hanford Inc.
CALCULATION SHEET

L.ginator R.A. Thoren Date i8500.
Project '117-DR Exhaust Filter Buldind Job No . 22192
Subject 1 17-OR Variance Calculation for Shallow Zone Sols -

Calc. No. 0100l-CA-V0250 Rev No. 0.
Checked LD. Jacques DaA J

-Sheet N1" 2' of 4'

* Statistical Evaluation of Analytical Data-
- Decsion Unit Shallow Zone Sample Areasc A
3 The required number of samples resulting from the calculation is highlightedat the bottom of the page-
4 Each value is reflective of the specific anaWye evaluated.
sThe highest value of the three evaluations is used to determine the required nunter of samples as compared against the default of fodr samples
a Summary of Gamma Energy Analysis (GEA) results are from sample data goup (SDG) H2306.

-7 Mean, Standard Deviation and Number of Samples formulas are fom DOE/RL96-2Z AppedixA.

10.

iSamples values from GEA analysis
. Constituent
* Sample #* Sample Date Location Cobalt-OD -0 Cesiun-1Y 0 Europium-152 0

JOOWD3 8/5/2003 A1-2 .012 U - .11 U 0.23-U
JDOWD4 a/5/2003 A1-3 .0080 U 0.081 U 0.21 U

' JOOWD5 8/5/2003 A1-4 0.078 U 0.072 .U 0.15U
1a JOOWD6 8/5/2003 Af-j 0.083 U 0.206 0.20 U
. JDOWD7 8/5/2003 Al-13 0.071 U 0.068 U 0.18 U

JOOWO8 8/5/2003 A1-f6 0049 U 0.040 U 0.11 U,
JOOWD9 8/5/2003 A2-3 0.070 U 0057 U 0.14 U'

- J00WFO 8/5/2003 -A2-6 0.058 U 0.072 U 0.14 U
.. JOWF1 8/5/2003 A2-7 0.053 U 0.055 0.11 U

JOOWF2 8/5/2003 A2-10 0.062 U 0.057 U 0.12 U
J00WF3- 8/5/2003 A2-14 0.051 U 0.059 U 0.12 U
JOOWF4 8/5/2003 A2-15 0.041 - 0.039 U 0.091 U
Jo0WFS 8/5/2003 AS-i 0.087 U O0B U 0.18 U

a JOOWF6 8/5/2003 A3-2 . 0.063 U 0.067 U 0.15 U
-JDOWF7 3(5/2003 A3-4 0.05O U 0.060 0.11 U

SJOWFS 8/5/2003 A3-5 i),& U 0.456 0.15 U
a J00WF9 8/5/2003 AS-9 0.050 U 0.057 U 0.13 U
a JOOWHO 8/5/2003 A3-1l 0.050 U 0.046 U 0.096 U'
'4 JOOWHi 8/5/2003 A4-3 0.063 U 0.067 U 0.14 U

.JOOWI1H2 . 815/2003 -A4-4 0.052 U 0.094 0;12 U
a JOOWH3 8/5/2003 4-7 0.033 U 0.042 0.080 U
ar JOOWH4 8/5/2003 A4.9 0.060 U 0.058 U 0.14 U
. -JOWH6 8/5/2003 4-12 0.039 U 0287 0.099 U

- JODWHS 8/5/2003 A4-13 58 U .t 0.9 0.12 U.
AN (LV 0.06 0.10 0.14

. - tandard DeviationS) 0.02 0.09 0.04
145- 1.645 - 1.645

% I 0.42 0.84 0.842 -
Nitm!3r1fSapns -l~~...... - ' 1

DE01-437.02 Variance Calculation November 1998
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6 Project
7 Subject
8

79
10

-11
12
13

14
13
16
17
18
19
-20
21

22

CALCULATION SHEEr
BechtelHanlordbn-

FLA. Thouen -Date 1125/2M0
. 117-OR EtaustFIlerBuidng Job No. .22192

1 17-D11Varlire Calculation for Stoaow Zone SoIs -

Cate. NQ. 0100D-CA-V0250 f.ie No. 0
Cheked . Date

- R ahel No '4 W14

* StatIslical.Evafualioo-of Amly4caI Data.-
a DecisionUn: Shalow Zone Sampoto Aeas:A
4 Each value is rellective of the pecIficanalye evaluated.
* The highest value of the tie eJalUatiOns Is usedito telerniine the required numtier of somples as compared against the default of four Samples
* Sunmany of Garma Energy Analysis (GEA) results a from sample data grmp (SDG) H2306.
Mean, Stamdard Deviation and NuMber of Samplesfomnulas a efrom DOERL-96-22 Appendix A.

. - .- - --

a Samples values ron GEA analysis (SDG H2306)
a-

23 . JOOWDS
24 JOOAWD4
25. 04 J00WD5
26 1* -- JOOWDS
27 2 JOOWD7
28 at JOOWOS
25 .-- JoowDo
30 . JOOWFO
-31 0 JOOWF1l
-32 . JOOWFQ
33 - JoOWtF3
34 . J0WF4
35 - J00WF5-
36 .* JOOWF6
37 o JODWF7
38 ' JOOWFO
39 2 JOOWF9
40 JW0WHO
41 04 JOOWHI
42 s JOOWIH2
43 JOWI-
44 a JOWH4
45 o J0oWH8
46 - JOOWH

-/5/2003

8/5S2003 -

* 85d2003

* 85/2003 -

8/5/2003
8/S/20d3

-8/5/2003

8/5/2003.
8/5/2003

8/&/200S

8512003

8/5/2603

gra20m .

&5/2003

A1-2
Al-3
A1-4
Al .10
Al-13
Al-16.

A2-3

A2-7
- A210

A2-14

A2-15
AS-I

AS-2

A4-3

A4.4

A4-12
A4-13

DE01-437.02

012
0.080
0.078
0.069
0.078
0.049

S0.070
0.058
0.053
0.062
0.051
0.041
0.087-
0.063

0.050
0.050
.0.063

-0.052
0.033
0.060

.0.039
0.058

-0.11 U
0.081 U
0.072 U
0.206
0.058 U
0.049 U
0.057 U
0.072 U
0.055
0.057 U
0.059 U
0.039 U

0.08 U
0.0W7 U

- 0.460
0455
0.057 U
0.046 U
0.067 U
0.094
0.042
0.058 U
0.287
0.139

0.23 U
0.21 U
0.16 U
020 U
0.18 U
0.11 U
0:14 U
0.14 U
0.11 U
0.12 U
0.12 U

0.091 U
0.18 U
0.15 U
0.11 U
0.15 0
013 U

0.096 U
0.14 U
0.12 U

0080 U
0.14 U

0.099 U
0.12 U

Data Sumary
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CALCULATION COVER SHEET

Project Title:
Area
Discipline
Subject
Computer Program

117-fl Exbasst Tunnel Saspie Desiga Job No. 22192
100-D/DR
Environmeutal Engineering .- CE.No. O108D-CA-V0251
117-DR Exhaust Tunnel Shallow & Deep Zone SamplingPla-
Excel Program No. Excel97

. Committed Calculation X Preliminary Superseded

Rev. Sheet Numbers 0 - Checker Reviewer Approval Date

Cover = ISh - -

0 AttachI I Sht G N Wimeu R.A. Thorea K.J. Koegle

Attach2=1 Sht V C_
Attach3 2 Shts-
Total=7 Shts -

- SUMMARY OF REVISIONS

January 2003Oblmn Catc. No. from DIS

DE0437.03

C-81

Use of this calculation by persons who do not have access to all of the perinent ftits could lead to incorrect
conclusions & assuptions. Before applying this calculation in your work, this calculation ibust be thoroughly
reviewed with appropriate and authorized Hanford site ERC personnel. Without thisreview, the ERC cannot
assume any responsibility for the use ofthese calculations. I
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Bechtel pIor4 I.c CALCULATION SHEET

Originator .tz bate 91122003. Cate. No. 0100D-CA-V0251 Rev. No. 0
Project 117-DR Exhaust Tunnel Sample Design Job No.. .22192 Che.kefj Date /zzo3
Subject 117-DR Exhaust Tunnel Shallow & Deep.Zone Samping Plan S eet No. 1 of 2

1 Problem Calculate and display required sampling nodes in concurrence with 100 Area
2 SAP oERL-96-22 Rev3 for verification and closure.

SGiven: i-SAP (DOE/RL-96-22 Rev. 3) and IG (010OX4G-GO001Rev. 4)requir ts
C -Shallow Sampling Are (Surace area of eact zone determined from CAD program -

. .. a . _Attachment 3, Sht IoZ. CAD fMe 1D:091203A, 117-DR Exhaust Tunnel Shallow Zone Sampling Plan)
7 -Deep Zone Sampling Area (Surface area of each zone determined from CAD program,

WAttachment 3Sht2of2. CAD file lD:0912038. 117-DR Exhaust Tunne Deep Zone Sampling Plan)

,o SAP and G Rei n e-s:-
1 - -Develop alt node sampling grid for the sampling a re a

12 Shallow Zond-Use appendix A of the IS to determine which six of the sixteen will be sampled _

.. tOcOhecHPGeond clean p-riftoeisamples

is 1-Develop a 16 node sampling grid for the sampling arm_
1 Overburdent -Use appendix A of the IG to determine which six of the sixteen will be sampled
17 to collect HPGe and clen verification sapes

is Develop a 16 node samplfrg grid for the samping area
- 2o Deep Zone Use appendix A of the IG to determine which four of the sixteen will be sampled

:i1 to collect lIPGe amd clean up verification samples . - -
22-
23 eateimination ofSiailw Zone amWpling Grad: --

25 Shallow Zone Sampling Grid Area determined from Table 5-1, IG
2s Attachmeot2 Numberof Decision Subunits Based on Area (Converted to Sq Meters)

. as Total Area - .:_ 1010.07M 2

29 Area of Decision Suburits (total area 1 subunit) 101007 m

31 DecIsion Subunit divded into 4 Samping Areas: - 252.61 ;

a Sampling Areas divided into a 16 nodegrd (node num!ers 1-16 . 1.7Cm2

as Nodes to be Sampled (as determined from Attachment 1, Table.A-1 Sample Gid Point Loolup Table) -
36 .See Attachment 3, Sh of2, 117-DR Exhaust Tunnel Shallow ZoneSampling Plan_-
37for Sample .ocation Table
3s

41

42

C-82



A a ii t 9

... ... ... ..

- -- ---- -- --

-I

IP 9

0, 1I
C,

0 6 3

w I
0

-iiVJ
Ow

/ ~
- -

-'-4 /
g F
0'~

QQC~0 ie0 P
Cl

C

00 5
cnz

N mo

to 2
= * a
0
C0

~-40
Woo
0

aT"

0 ..

2 ~

t%~00
ow
hi

N
N
0

V.'

0)
6Dci,

m 0

0.

C,
00



ft t ft f E ft *Is e ft 9

ii

Ii
I
I
.1

I

I
II

~

'I
~ .1~

It
1 

~

'a*g ~
~0~

-r8-

~

U

2!
5,

C)
-. a . -. ~.

~~tA

m 0 U, (a U, Ca

C
0 V

I
'U

I
- i

ii
q
-~ C

a

if

'RI
*. ~. LA

.4

ti-C-.0

4

* ~JL

0~O

b Z

I
bb

5.
- nm

0W I

5. 1'

-I
II
r ~r

~. 0

ii, ~
IN
I C

0

o
-U

0I

.0~

C

* 0
0

I



CVP-2003-00018
Rev. 0

Bechtel fanfonw, bac.
ift It

Originato( 6Th Date 9/121200S Calc.No. O100D-CA-V0251 Rev. No. 0
Project 117-DR Exhaust Tunnel Sample Design Job No. 22192 Checv! er-. Date /z7/o 3
Subject 117-DR Exhaust Tunnel Shallow &Deep Zone Sampling Plan S et No i of I

iATTACHMENT 2
2

3 Number of Decision Subunits Based on Area.
4

7

12
11

2

14

2

2
27

20
24

27

U8-

-

-

Area of Rimary Decision Unit (m2) Number of Subunits
-1,394 -

a>1,394 tD <2,326 -2
s - 2,326. to <3.256 .-- 3 -

>3,M5 to -4.186 - 4-
-4186 to<9,303 . 2

- 9,303 to <13,024 -- 3
13,024 to <16,745 -- 4-

- 16,745 to <20,466 5
>20A466

ROUND is an in( a rr0ding function

RONDis0 -tee-runin-jnl-c

30

35--- -

37

40
41

C-85
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- -0 -42

-124 .

-. Shot'. 2>

r 64 .CAUDama

-C it .- 1I P77 - Di

ATTACHMENT 3
too D AREA

100 AREA REMEDIAL DESIGN
117-DR EXHAUST TUNNEL

SHALLOW ZONE-SAMPLING PLAN

NOTES
1. SILLW ZONE C ARMNAM ME IAPPROXIMAtELY 15 7asUaE MEYERS

2. SAMPL AE TAKEN FRON TME APPAOl IAtt CENTER
C, EACH NODE.

3. tHE S i,.w ZONE CoNSISiS or SAVFlJm AREAS At.
A. A3 & A4 WrnHN DECISON SUSNI I.

4. AL EtCVAI1CIS S$OAN me REERENCED OAThM NM40

LEGEND

OAMUA (MERV ~&&LYSiS CLOSEOOEr
VSAMLON SAMPNG Now

SAMPLE LOCATiON TABLE

bDctatcH SYISTIEC IMDIrp b AREA Ahalz SO sltCe S SIS--

I. - 9 2

C)
02
02

(D

0
0

CO

, -
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CALCULATION COVER SHEET

Project Title:
Area -
Discipline
Subject
Computer Program

117-DR Cleanun Verification Job No.
100-D
Environmental *Cac. No. 105DR-CA-VO001
117-DR 95% UCL Calculation
Excel Program No. Excel 97

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect conclusions or
assumptions. Before applying this calculation in your work, this calculation must be~thoroughly reviewed with appropriate
and authorized Hanford site ERC personnel. Without this review, the EAC cannot assume any responsibility for the use of
these calculations. - -

* Obtain cat; no. from DIS

DE01-437.03

C-89

Dec-02

22192

I
Rev. - mers Originator Checker Reviewer Approval Date

Approved
Cover= 1 10/24/2003

O Sheets =9 Approved J.E. Thomson Approved. Approved
10/2412003 Approved I 116/2003 11/11/2003

tG'24/2003
Total = 10 LD Jacques T.B. Miley W. Golden - K. r Koegier

No Changes -r k
- 1.D Jacques J.E. Thomson J.W. Golden K.J. Koegler

SUMMARY OF REVISIONS
Errors were discovered in the formulas for calculating the Shallow Zone 95%UCL on the mean for the following
non-radioactive constituents: arsenic, barium, cadmium, lead, lithium, and selenium. The computational errors
were corrected which resulted in different statistical values above background for each of the constituents.
However, the revised values did not affect the overall conclusions of the calculation brief. Cleanup limits for

1 lithium and sodium were changed from background values to NA since there are no cleanup limits for these
constituents. An erroneous heading on the Shallow Zone Data and Deep Zone Data tables was also corrected.
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BechtelHanfordit. CALCULATIONSIEET

Originator UDJacques Date t I /V
Project - 117-DR Cleanup Verifiltion Job No. 192

Calc. No.105DR-CA-VMI Rev. No.
Checked J.E. Thomon Y Date

-ect, 117-np 5%UCltf falrulatin Sheet No. 1 of 10Sub

2 -

3.
4
5
6
7

10
11
12
13
14
15
16
17
18
19
20
21'
22

24
26
26
27
28
29
30
31
32
33
34
3536
37
38
39
40
41

'Methodology:----

The statistical value calculated to evaluate the eltectiveness 01 cleanup was the 95% UCL For radionucilde data, calculation of the-statisticsw - doniserrnUe reported value.
In cases whsere the laboratory does-not reports value below the nfinmldetectable actieity (MIDA), half 01 the MDA it used in the calcilatotn. For the statistical evaltualion of
dupticate sample pairs, Uhe samples -are averaged betote being inclutded fit tihe data set after adtisbmnts fOr censored data at described- For the stalitical evatuationt
duplicate sample pairs, thedata(bothrdlionuclideand nonradionuctides)are averaged before being includedisthedataset (afteradjustmentsfor censored data asdescribed).

For nonradioactive analyes with >50% of-the da below detection ntiM temnaxiem value orthe sample dstawasused Insead oftheS% UCL Al noradionucide data

reported as being below detection trt were set Istthe detection sit ivalue for calculation of the statistics (Ecology, 19931.

For noriradioriuclide data, tieWAC 173-340 stesical ouidapce suggests that atest far atribullonal torm beperformnonthe data and te95%UI.calcae onte
appropriate distrbutiort. For small data seks(n<1oflte calculations are peroerned assuming noripaametric distribution, so testfor distibutionisperf6rmed. Fortarge

data sets (a> 10 results above detection), adiefitbution test-Is conductedon the data set using-Ecology MTCAStsI software..---

The estimated hazard quotiet (for applicable neoadionuckde CObs) is determined by diiding the statisc value (derived in this calculation) by Hie WAC 173-340 Method a

non-carcinogenic cleanup nit (other than the appicable RAG). The nonradionulide carcinogenic ik, above backgrounr, determined by dVdingthestatirticalvalaebytht .

WAC 173-340 Method S carcinogenic deanup Miiland Uren futiplying by lo. For data sets ehers al values arebelow detectionor are below badkgrousd, neither thtse
calculations are sequired For noncarcinogeric nonradionuclde COGs, only the estimated fraclion of risk tompationi tust be performed. Where the cleanuple is less thani

the POL and the associated aneyte Is detected aaconcentration belowshe POL, the cleanup level is considered to have.been atained (WAC 173-303-707).

The WAC 173-340 3-par test determines W --

1) the statistical value exceeds fI most stringent cleanup initfor each non-radionuctide COC,
2) greater than 10% of the raw data exceed the most stringent cleanup imit for each non-radionucide COC,
3) the maximumvalue othe saw data setexceeds two times the sost stringent cleanup limit or each non-radionucLide COC.

The 3-part test is performed for nonradionucide aralytes found in shallow zone and deep zone aot.

The RPD is performed whe both thie main value and, either the dupfisate or split vtalues are above detection limtns and are greater than times he target deteclointit (TDL).
Tbii,.2dukhCAP DOFJRL-9.o-22

The rL is a laboratory selection imiht r Dfor each falyica method. Ts di IS/UM.S)P iml0
whemflheyarerefemrdloastfidRDL. The RPD aclainuseffs, ollnwingformult: RPD=jjM-Sj/hM+S)MJ)10 -

where, M = Min Sample Value S = Spit (or duplicale) Sampls Value

C-g0

V'

Purpose:.- -- -.

Calculate the 95% %JCt fo valuate comtptance wi cleanup standaxdstfor the 117-DR waste site. Aiso, calculate tie caroin gertfctlsk for applicable nonradidflucllde analyis
(shallow zone only), WAC 173-340 {ModekToxics Control Act'(MTCA)) 3-part test, If required (allnonradionucdlie analyes), andthe telative percent diference (RPD) for
dupicateand spi saples for each conamirantof concem (CCC).

Table of Catents-
Paget: CalculationSheetStnary
Page 2: CalculatIon Sheet Stamnary-- ---

Pages3.4. andS: ShalowZone Data
Pages6,7and8:- DeepZoneData-
Pages-9and10: Split-Dup Aalysis--

GlvenifReerences:
1) Sample Results
2) Lokup values and RAGs arei aken frmi the SAP (DOE-RL, 2000) anid THER (DOE-RL 2001).
3) DOE-RL,200, Samling and Aalysis Plantortet lo-Fand 105-DR Phase II 8elow-GradeStructures and lderlingS1s DOE/RL-99-35, Rev.1 U.S. Department

ot Energy, Rkidiand Operations Office, Piahland, Washinglon.
3) DOE-RL, 2001, I00 Area Remiedia Action SamrpIng and Analysis Plan (SAP), DCE/RL5-22,.. 3, U.S. Department of Energy, Richiand

Operations Office, Richland, Washinglon.
4) DOE-RL,2002, RemedialDesign Reporvnemeddl ActionworkPlan forthe 1-Area, DOE/RL-96-17,Rev.4. U.S.Deparrtto
- - Energy, Rictland Operations Offlice, Richiand, Washington. - -

5) H1-, 2001, instrution Guidefor the Remediation of the IO Area waste Site, 00X-lG-G0001. Rev. 4, Bechtel'haiuord, lnc., Richland,Washington.
6) Washington Adminisfrstive Code173-40, and Statistical Guidance for Ecology Site Marragers, -

Ecology Pub. S2-54, WashiaglonDepartmentof Ecology. Olympia, Washington.
7) Ecology, 1993. Statistical Guidance for Ecology Site Managers. Supplerent S-6.Anayzing She or Eackground Data with

Selow-Deection Unit or Below-PQL Values (Censored Data Sets).
5) EPA.1994, WSEPAConradlabotflyPrgramhetomlFunctional Guidelinestor Inorganic Data Review, EPA54o/R-94101.

9) Ecology. 2001 Model Toct Control At Cleanup Ievels and Risk Calculations (CLARC II) Update, Pubication 4940145. Washingkin Stae Department of
Ecology,-Olynpla Washington.

10) texavalent chromium carcinogenic risk deanuP levels for soi through the inhalation pathway are included in Calculation oflexavsalent Chromittm Carcinogenic
Risk, Q100X-CA-V0031.

Solution:
Calculation nethtodotogy is described in Ecology Pub. #92-64 and belov.. Use data from attached worksheets to calculate mhe 95% upper tonrtdenue limt (OCL.)

for each anlamye, calculate carcInogenic risk, performs the WJAC 173-340 3-pant test for nonredionuckides, and calculate an RP for each CCC as indicated -

Calculation Description: -

The sabjeci calcutations were pertormed on data from soil verificatiorn samles -from the 117-DR waste atle. Tire dais were entered Into -an EXCEL 97
spreadsheet and calculationsa perloned by utlig the built-in spreadsheetfunctions andtor creating formulaewithin Ithe celis. Thestatisticalevaluation of data -

for use in accordance with the IDR/RAWP is documented by this calculation. Split and duplcate RPD results are used in evaluation ot data qiteity and ate
presented in the CleanupVertliction Package (CVP) forthis site.

42
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BechhIH 1nd, Inc.

I.D.Jacques (-a )
117-DRCIeNu.p Vfr-cti
117.DR 95% UCL Calculation

CAL-CULATION SHEET

Dae G A2
Job No. -22192

Originator
Project
Subject

Cals. No.
Checked by:

1050R-CA-V0001 -

J.E.Thoms.n

--- shael-No.: 3 of10
I 117-DR Shallow Zon Dat -
2 Sampling HES- . Sample Am-241- C-14 -- -137 - -u-60E152 -Eu-164 -Eu-166 NM-6 PU-23B PW-2391240

4 At JD0vWJ0 W-Aug-2003 - 00E0U . 7WE-W M Abd0 U1.0E 1E-02) 1.9E0 2E02 U i.lE0 4800 U 4.0E02| 61 E- U 6.9WE-02 - 7.ME4 U O.1E-0 7.0E1 1 U 25$E+M 1.7SE-O U 12.8E0 00E0 2,80E-01
SDuplicate ofJWDWJD J0VWJ 08Ag- 3.E.W+ UI 2.1=E01 2+0U .I +0 .0-0 .0E0 .0E0 2l 60E0 1 AE-2}. 32 3.70E-4E01U54E-2 112+0U 4E0|-,042U 30E01.0E0 37E06 AR - J0CWJ1 8Ag20 .0-2 U .0-1 96E0 126E0 :04 .00 15 2 U35E0 -3.50E-02 UJ 3.SOE-02 SW5E-02 IU I .20Ez42 3.70E- 2 U I3.70E 2 I121E+OD U42.QE+ 0 .0E+0 U -. 2E0 .E+ .2E

7 AS JumWm GDAu-00 00E+ U I2.%0E-01 1-221 WE.7EQI 72EB2E-.0E12 .2.2UI3:0E02 6.--P UM.+020 E-2I 9 E01100O1W .0E+ .3E-1I 2 E+U 4+ 2 72-0 007.0E U 2.0EM
S A4 JDQVWJS 1 08-A1 -0300E0 U I2.10E-1 .701 0E0|.3E0 2.70EE-02 u.0E0 1U 6.6ao2 I.0-2 U ILNEE2-.0E2 1U &.S6E-02 I S.,QE&02 U OD-2I0E0 U 26+0-.04 .8E0 .0-2 28E-01

1t sbatisuic Copullation In ut Daba- --
11 CmoIle - HEIS -Sample .-- Ah-241 C-14 CS-137 Mo6 U12 - E-14E-5 i63 Pu-238 PW-23DM40

12 P"ne - Nubp -- Date - cl pCA -pCiq pCYO Cg -- pWpW- pCA -p~ Cqp
1, AO-JBW~nJ0W70-Aug-2003 G.W0E+M069E0 2.96E0 E--M 2.2-2 5.2 3 E-2 9.12E-01 - -003 - -0.00E+00j

14 A2 JDDWJ1 WBApg-2M0 5.00E-2I5E0F.04 75E0 .- 5260E-02 1 8.-2 1E+N) .0E+ 0 M.WE+00
15 A3 JDOJ . r--2DD3 WF+0--2.9E , 2.5-2 -15E0 .0 .0-2 - DOE-02 - - 7.3ME.01 0.00E+00 II0.00E+00-

17-----
is Statistical computations----

19---Am-241 - 14 Cs-137 -- C0,641 EW-162 -EW-164 E 155 - N63 PW-23B - Pu-239W40
-- Radionuclide daset. Us. Radionuclide data set Use Radionuclide dam act. Use Radionuclide dama set. Use Rudirmuc~d data met. Use Radionuclide datm wt. Use Radionuclide data set. Use Radionuclide dam set Use Radionuclide data set. Use Radiomuclid dao set. Use

20 - -Statfisical value based m norumr e-t nnamenic-sa --d - nronp a lee-mat nonpacamairic Z.sIat nenparameric -stat nonparaMbtIC -81oaf nonparamnevic 2-stat now np atdc Nat nunparammtric -slal nonparatzstwt
21 -r- 41- 4 - - - 4T- - 4 -4 - -4 41 -1 4 -- 4-
22 - %<Deteefionlinmk 1W0% - T1OR 25% 10 -100% 100% 100% 1013 iK% -m -1%I - 10i%
23 - newn 1.26E&Q2 4.83E.-01 3-.70E-2 119E-M 2.69E-02 - 3.9aE-02 3.10r-M2 &65E-01 7.75E-03| 9.25E-03)
24 st. devd 2.50E-W2 - A.4E-01 1.71E-02 I3.35E-M3 S.S1E-()3 9.68E-03 -7.3E-02 - 2m63E-01 1.97E-02 1.85E-02

25-Z-stavstik 1.6415 -1.645 1.6,35 ' - 1.645 1.6415 - .eu45 1.645 1.646 .4 1.645 --

26 95%AUCL an mar 3.31E.02 927E-01 - .1BE-M2 1.46E-M2 3.26E-02 4.72E-02 4.27E-02 - - 1W0E+DD 2.40E-02 - 2.45E-02 -
27 - ---. rxvalu. 5.W0E-02 1.22+M0- 6.30E-2 3.10E-M2 6.80E-02 98E-11 1W0E-01 3.11E0 70E-02 3.70E-02

28 -- Stelisfical value S.31E-02 -9.27E:0 .1E 2-1.4E.2 1.6-2 .72E-02 4.27E-02 - 1-W8E+V) 24DE-02 2.46E02
29 Background _ N NA NA-. NA - NA NA NA- NA .-- NA NA

31 Lookup Value-1 m / r era 31.1 51 2-1.4 - 3.3. - 2342. 7.4 3.

32 Most Stringent Cleanup Limit for nonradlon ilide and RAG-Type- -----

33 WAC 17-140 3-PART TEST- -----.--
34 -- 95% UCL> Cleanup Llmh?|

36 > 10%/ above Cleanup Limnit? -----
W6 Any sample > 2X Cleanup Lrmit?- ------

3 7- --------- --

38 EXCE$S RISK EVALUATION--
39 . - - WAC 173-340-B Non-Carchnrgenic Cleanup:- ---
40 Hazasrd queriedt for each admnfldonuide - -- -

41 .WAC 173-340 0Carchigenlc Cleanup---
42 - -, Exctss Oaiso each carcnotsens; rnmnldlonuclide ------
4 3------. --

4NON-RAE) SUMMARY -----
46
461WAC 173-340 -Pmrt-Test Compliance: - NA-- --

47romerd noncarciogenic sum of quotients:- NA- -- -- -

40 Norad arcinogenic risk: NA-----

I

-

49

C-93

Rev. No.:
Date /s //0-



CVP-2003-0001 8
Rev. 0
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117-DR Cleanup Verificaion
117-DR 95% UCL Calculation

Date -/ Ile,
Job No. 22192

Calc. No.
Checked by:

CALCULATION SHEET

105DR-CA-VOO1

J.E. Thomson ----

Rev. No.: 1
Date . / /

Sheet No.: 4 of 10

NON-RADSUMMARY

WAC 173-340 3art-Test Compliance:
Nonad noncarcinogetnic sum of qfuotients:
Nonrad carcinomenic risk:

Since arsenic Was riot Sincebariumwasnot Sine cadmiumwas not.

background the 3-part mest detected above background detected above background,
and excess risk are not the 3-part test and excess the 3-part test and excess

calculated. - risk are not calculated. risk are not calculated.

Since chromium was not
detected above background,
lhe 3-part test and xdeass
I risk are notalcutaled.

Since hexavaient chromiumn
Was not detected in any ot

the verification samples, the
3-par test and excess risk

are not caculated.

Since lead was not detected
above background, the 3-

pan test and excess risk are
not calculated.

Originator
Project
Subject

46
47
48
49

C-94

I1 117-D Shnw ZonelDato -

Sampling HEIS Sample - - U-233? 24 - U-235 U-238 Arsenic BarIum Cadmium .Cr__l) Heiavalentchromlum LeadI
3 .Area Number - Date - pCjf | DA pC*gQI MDA C 0 tWA n 0 PL m91t

0
1 PoL Mk M k POL mjkQ 1t 1 PO mlkg 01 POL

4 Al JOOWJO O8-Auri-2003 - 1.90E-02 Ii- 2.90E-01 4.94E-01 -1.50&01 2.40E-02 UI1.80&-01 6.52E-a1l 50-0 2.7E+00 I 3.8-01 .E+1 2.0E-02 -72E-02 4.0E-02 12E+01 _ 9.0E-02 4.2E-O1 .ti 4.2-01 sb.O+0 -1.E-al

5 Dupt caie ot JOOWJO JOOXWJ7 08-Aug-2003 4,602-02 U 2.80E-01 4.59-01 _1.80E-01 o.ooE+oo - 2.20-01 5.08-O1 1.80E-01 O.1E+so 4AE-O1 6.7E+01 2.0E-02 1.9E-01 4,0E-02 -1,2E+01 001 4.2E-01 U 4.E01 - S,OE+OO 2.0&01
7 A3 JOOWJ2- 03-Aug-2003 -8.80&-02 U 2.70-01 5.25E-01 - 1.60E-0I 2.SOE-02 U 1.90&-01 3.15&-01 1.60E-01 2.4E+00 3.9E-0t- 5.9E+01 2:0E-02 4.02-02 ii 4.0&-02 8.4E+1)0 _ J&r 4.1-01 U. 4.1201 7.4E+00 1.E01

8 A4 JO0WJ0 08-Aug-2003 __-3.0E-02 Uj 2.90E-O| 6.82E01 __ .60E-1 .OE-02 | U 1.902-01 5.9E-l 1.60-01 -2.9+00 42-01 60.01 I 2.0E02 4.0E02 4 40-02 9SE+00 0E EO21 4.2E-01 UI 4.2E-01 4.3E.00 - 1.7E-1a~ m 

. *r

-00 -T - -2 0 - -. -0 -1E 200

10 taistca CoasutilocItls tDaa p________________np_ _____a _____-__-___-__--___-___- _--___-___-__-_ -___-__-___-__- __--___-__-___-__-__-___-__-___-__-___-__-__-___-

it Composite iIEIS- Sample Sr-So U-23fl234 -- U-265 U1-236 ArsenIc Barium Cadmium Chromium ft la Hexavalent Chromium Lend
12 Point . Number Date - p __i_ pS1!L - C . - ..C9g - -k - -gk . I~n - kg-.....k mnuL ___

13 Al . JO0WJ~anidJ0O 7- 0-Aug-2003 - -- 1.SE-02 4.77E-01- -_ 1.20E-02 -_ -5.0-01 - 2.9E+00 _,.7E+01 13E-01 -- 1.E+01 --21E-01 . U E--1 5.0E+00 - -

14 - 2 JOOWJ1 08-Atig-2003 - -3.10E-02 -- 8.67E-01 _____0.00E+00 - 2.96-O1 2.7E+-GO 6.2E+01 - ____ 2.E-02 112E+1 _ - 2.1E-01 ~ ____ 4.5E+00
17 AS J00WJ2 08-Aug-2003 -6.80E-02 - 5.25-01 - 2.50E-02 3.15-01 j2E+00 5.9E+01 - 2.0E-02 28 +00 [ - - 21E- j1 . 7.4E+00 -

Is - MA JOOWJS 08-Aug:2003 - 3.7OE-02 - - - I.2E A j 7.__E-_2 5.7SE-OtL - -__ 2.9E+00. - ___ 6.0E+01 j20E-02- - - ----. E0O--- ----- -2.-01-j - -- -4.3E+00--

17.--
1o Statistical Computations . - -
19 -s - REIS Sr-90 U-2330234 - U-235 -U-238 ArsenIc Barium Cadmium - -Chromium tal) Hexavalent Chromium Lead

- Radioniucllde data set. Use Radionucllde dais set Use Radlonulde data set. Use Radlonuclide data set..Use Small data set- Use Smal data set- Use >60% Below Detection. Sanldataeet-dise -,50%Seboweecton. -Snwll data set,- tire
20 Statistical value based on nonparameiric -slot nlonparmero -stat - nonparametric 7-stat -nonparamnetric -5410 -nonparametio -stat. - nonparanetric s-stat- DefaulttoMaximum Value nonparameric stat DelauttloltaxdnumVaue -nornparametlc -stat
21 - N-- -___ _ __ _ __ _ __ _ 4 _ _4 4 -4-4. 4 4 } -. 4 -- 4 4 -

22 - %<eecionlimit -100% _ _ 0% _ _ 100% - 0% -__ 0% - 0% 75% ____0% - 100% -0% -

23 - -- . mea -3.06E-02} - 5.08-C_ 2,80E-2 --- 4.43E-01 2.7E+00 6.2+01 -4.BE-02 - _ 1.02E+01 2.1-01 5.3+00-
24 At dev. 330-02 __ 1.22-01 -_____0_ 3.30E-02 -IE-1 2.4-01 -1- - 3.4E+00 5.5202 1._E4__ -1- 2.9E-03 - 1.42E00

28 2-statistic 1.645 _____ 1.645 .____ 1.845 - -___ 1.64$ -1 .645 _____ 1.645 12645 - -___ 1.645 - 1645 -_____ -1.645

26 A 95%UCLonm-2 ie: -3.00E-03 E 6.08-01 5.51E-02 - 5.3E-01 2.9E+-D 6.+01 9.32E-02 1.01 2.1-01 6.5E+00
27 -axvalue 4.60202 -6.62E-01 _ 7.50E-02 . - .52E-01 _3.1E+00 8.7E+01 1.9-01 - -_ 1.2E01 4.2-01 7.4E+00

28 Statistlcaivalue -3.SsE-03 -c6a08-01 5.51-02 5.73E..0. 2.9E+00 - 6.5E+01 1.-01 ao1.1+01 4,2-01 -6.5+00 -_
29 - Backroun NA 1.1 -. 11 0. II . NA NA NA 0%NA . NA NA
30 StatistIcalvalue above back.roun| -3.06E-03 0 2 80) } 2 0 41- - <B}2.9E+00 - 6.52E+01 4.8-0 11+01. -. E7 6.8E+00 -

31 - Lo6kupValue-1mre2l2orrad1 4 1.1 1.0 - 11 2AE-01 I_________- -AE___

SBakground - Background- Bacd round- - Bckground
- GW/Rkver Background - GW/Rlver GW Rleer - Rie, .OW/River

32 Most Stringent cleanup, tirit for nonradionucllde and RAC TYPe - - -________________________________________ 20.0 ProtectIon 132.0 GW Protection 0.81 Protection 18.5 Prolbclon 2.0 ProtectIon 10.2 Protection
33 WAC 173-340 3-PART TEST- ----- --
3 4 - 9 5 % U C L > C le a n u p i0? - -0N A N A -N A . -N A -0N A -e- N A

35 -,10% above Cleanup Umll? - -_____ NA NA NA NA NA NA
36 AnysarMle>2XCicanupumi - - - - - - - - NA NA NA NA NA NA

37 - - -W
3S EXCESS RISK EVALUATION - - - . -
39 WAC 173-340 BNon-Carcinogenic Cleanup: -- 24 . 5,800 -80 - ooo0 400 353

40 -Loasard quotient for each nonradonudide -NA NA NA NA NA NA
41 WAC 173-340B CarcinogenIc Cleanup - -A0.67 NA As NA 2.1 NA

42 Excessrisktoechcarcinogenic nonradionuclide: NA NA NA NA NA NA
4 3 - - - - - - - - - -

I

-

-



CVP-2003-00018
Rev. 0

Bechtel Henird Inc.

LD Jacques
117-DFI Cleanup Verification
117-DR 95% UCL Calculation

Date - __ A -9
Job No. 22192

Cale. No.
Checked by:

CALCULATION SHEET

1D5DR-CA-V0001
-I.E. Thomson -

I 117-DR Shallow Zone Date - - -
2 Sampling HEtS Sample Lithium Mercury Selenium Silver -- Sod um -
3 Area - Number Date - m Lk .. ?gjL- ne Dl POL k comig)10 POD L jCm U 0 POL unshi Q POL4 Al - JoOWJO 08-AuM-2003 1.OE+01 12.OE-02 1.0-02 1.E-02 2.62-01E 262-01 72-0)> U) 7.012-M 3.3E.02 E6AE-01S DuplicateofJOOWJO J0OWJ7 08-Aul.2003 9.9E+0011 2.OE-02 2.0E-02 U 20E-2 3.0E.Oi U 3.0-01 8E-02 U 8.02-02 2.9E+02 74E-01
6 A2 - 00WJ1 08-Aug-2003 1.1E+01 2.0E-02 2.0E-02 U 2.0-02 2.8E-01 U 2.E-O1 - 202 U 118 -02 4.5E+02 -69E-01
7 AS . JOOWJ2 08-Au-2003 1.3E+01 2.0E-02 2-02 2.02-02 2.7E-01 U 2.7-01-l_70FOE-02 U 7.O.02 66-01
8 A4 JOWJ3 08-Aug-2003 7.8E+00 2.0E-02 2.0E-02 IU 2.OE-02 I2.&01 IUI 20E-01 8.0a02 IU 1 F0E02 2 Pil 71F1
-9 - - - - - - - - -__ _ _ _ _ _ _

10 StatIstIcalComputation InputDate - --- -

II ComposIte HEIS Sample Lithium Mer; Selenium lver Sodium
12 - Point Number Date - 9nj - lgkj mfk k mk -
13 . A J00WJ0andJOWJ7 06-Aug-2003 1.0E+01 --7.5E-03 1.4E1 3.8E-02 - alEt2
14 A2 JOOWJ1 -B-Aug-2003 -. iE+01 1,0202 1.4E-01 4tE-ga 452+02
15 AS JOOWJ2 08-Aug-2003 1IE+-01 10E-02 14E-1 35202 S4E+02

- 16 4- -JOWJ3 08-Aug-2003 - 7.6E+00-j 1.02-02 1.5E-01 - 4.0?2 - - 2.9E+02
17
18 Stat stical 0computaiots - - -

19 Lithium Mercury Selenium Sliver . Sodium
Smali data e - Use >50% Below Defection. >50% Below Detection. >50% Below Detection, Small data set- Use

20 Statistical value based o nornparametric -stat. Default to Maximum Value Default to Maximum Value Defauh to Maximum Value nonparametric -stat.
21 N 4} 4T___ 4 4 4
22 % cDeection limit 0% 100% - 100%- _ _ 100% 0%
23 mean 1.0E+01 9.4E-03 14E-01 _ 3.8E-C2 3.4E+0
24 -t. dv. 2.0E+00 1.2E-03 4.1 E-03 - 24E-03 7.1E+01
25 Z-s.tistic 1.645 1.645 1645 -- 1645 1.645

26 9S-%UCL on man 1.2E+01 - 1.002 14-01 4.0E-02 4.0E+02
27 max value 1.3E+01 ..0E-02 . 3.0201 8.0E-02 4.59+02

28 Statilicalvalue 1,2E+01 2.0E-02 E3.0-01 8.0E-02 4.OE+02 -
29 Backnround NA NA - NA NA NA -30 Statistical value above backgrouno 12E+01 .. ___ -_2_ 3.0E-01 -. 8.0-02 4.E+02 -___
31 - Lookup Value -15 mrem/yr forrad -I- -- -

Background - Background -
GW/River River River

32 Most Stringent Cleanup Limit Io, nonradonuclde and RAG Type NA Background 0.33 Protection 1.0 Protection 0.73 Protection NA Background33 WAC 173-340 S-PART TEST
34 - 95%VCL>CleanupLimil? NA NA NA NA NA35 - 10% above Cleanup Limit? NA NA - NNA A NA36 Any sale > 2X Cleanup Limit? NA NA- NA - NA NA37 - - - -
38 EXCESS RISK EVALUATION
39 WAC 173-340 B Non-Carcinogenic Cleanup NA 24 400 400 NA
40 Hazard quotient for each nonadionuclide NA NA . NA NA
41 WAC 173-340 B Carcinogenic Cleanup NA NA NA - NA NA42 - - - -- -Excess isk for each carcinogenic nonradionucde: NA NA NA NA NA
43
44 NON-RAD SUMMARY

-- There are no cleanup lMts S mruy w n- Sice selenium was not Sine slver a There are no clean ip tmits -
-- for lithlum. Lithtum was n tece bv akrud detected in any of tile t o- sodium. Sodium was not46 WAG 1173-340 3-Pa-Test Comliance: detected above background de abv 3-cond edetected b sdbe b ackground verification samples,- detectedabove background, d eected above background ,

47 No ad mon atcnogenic sum of quotients: the 3-part test and excess rs e o ccula part test and excess risk are est a cess est and excess
4arn n Ask - risk are not calculated. not calculated. risk are not calculated.

49 . - - - - -

Rev. No.: . 1
Date . /P-/&,;

SheatNo.: Sof0I

C-95

Originator
Project
Subject



CVP-2003-00018
Rev. 0

CALCULATION SHEET

117-DR Cleanup Veuiacation
117-DR 95% UCL Calculion-

Date 3
Job No. 22192

Colo. No.
Checked by:

1050.E.CA-VOmnl Rev. Noa:
Date /2//VV -

SheetNo.: Sof10

DuplicateotJ00WJ4 j 0A820-0 - 1.3UEU2El- --. D+1U
A2 J0OWJ5 (Il-Aug-2000 -245E0 U .8-1 427-1U .4.0 90- U30 002 U 370E-g 7802 U[80-02 1.2O0-11 U I1.202-01I SAGE-eI U I9405(2 1.59E+00 IU I3.105, 0.200U370-E .+00 U 3720

AS 00WJ6 - - Aug-2003 0.00E+00 U 180-01 4.06E-01 U 2.506+00 I 4.90-02 3.20.02 902 t 2.90E-02 6 70E02 U 8 .02 1.102-01 U 1.10E-01 1.10E-01 IU 1 .1-01 I 1.96-01 - 3.00 4202U 0F-1 0.UI30 - I afioF-ol

Composite HEIS-- Sample - A_241 C-4 Cs437 -Co-S . E152 Eu-4 EIM55 NI-63 P0-238 -Pi- 239240
-ot - Number - Date - -Cn - C_ V CV2 -V pCV

Al J00WJ4 and J00WJ8 - . 08-Auo-2003 6.00-03} }1.21E+00 - 2 . L2E-.2 .2fOE-2 E 5002 !2i&z2 zz 4.jz&zhz1.oss+00 715&02 .Z5FZ2
A2- J00WJ5 08-AUg-2003 1-2.4(E020 I 4.27E.1-01 SOE2 I5I02 - 32 2 1.5E9E+0i 002 0,00E+00

A2 JOOWJS 08-Aug-2003 I 0.4E+0I0 I 4.275-01 49502 - 5-02 .5 02 .92 __ 402+00 0.00E00
StatisticalComputations - -- - -- - - - - -

. - - - - - _________ Am-241 C-14 Cs-137 Co-o EI-19- Eu-4I - Eu-166 T-I P-230 P-239/240
Radionuclide data et. Use Radionuclide data set. Use Radionuclide data set. Use Radionuclide data set. Use, Radionuclide data se. Use Radionuclide data set. Use Radionuclide data set. Use Radlonuclide data set. Use Radlonuclide data set. Use Radionuclldedta set. Use

SlatistIcal value based on nonparametricz-stat norpsrametrtcz-sIt nonparametrck-stat nonplarari 2-slat nonparametrtic-stat nonparametricz-stal nonparametric -slat nonpaametrlca-slat nonparametricsstat tontpaRametri 2-Stat
- N 31 1 - 31 - - - - 1 - a| a -a I I -

-%<fDetectionlim- 100% 100% i67% 100% -W 100% - 100% _ - 100% - 100% 100% - - 100%
st. del. 1.59&02 _ 4.595-01 1.59E02 - - 03 5.75&03 - 9.01-03 4.21&03 7.06501 - - 3.83E02 - 153E-02

Z-statistic 1.645 _ 1.645 - - - 1.45 1645 - 1641.6,145 __- . . 1.645 1,545 I 1.645 -1.64
95%UCL on me 9.0B-03 - 1.12E+00 4.59202 219202 } 4.46E.02 7.112- _ _ 522&02 1.63E+00 7.59&02 - 2.34502rax value 8.20E_02 | - 1.66E+00 6.00E,0 4.6202 9.20&02 - - 1.50&,01 - . - 1.10&01 - 1.72E+00 1.06-01 530102

Statisticalvetue 9.08203 12E+00 4.59-02 Z19202 4.46&02 7.11E-02 5.42E.02 _ -1.63E+ 7.595-02 2.34E.02 -
-ackroud NA NA NA NA NA NA NA _NA NA NA

Slalistlcat value above baokgroundt 9.082-03 _____112E+0 _____ 4.69&02 21- 4.46 - . 7.110 -2 5.422-02| - 2 7.592- - -. 402 - - - - _

Most Strinent Cleanup Limit for nonradionuclide and RAG Type -
WAC 173-3403-PARTTEST

95% UCL > Cleanup Linit?
S10% above Cleanup Limit?

Any sarmple f2X Cleanup Unumt?

N4N-RAD SUMMARY

WAC 173-340 3Parl-Test Compliance: NA

Bechtel HaFord Inc.

Originator
Project
Subject

1 l17-dln Oen lone aa
2 Sampling HE11 Sample. Am-241 - -14 .Cs-137 Co-sO Eu-152 Eu-IS4 Eu-ISS Ni-S - P*.23- Pu-39i24D.
3 Area - NDumber - Dae V 0 PMDA pCV [ IDA pCiD 0 MDA C-DA [PCI/ L oAIDA pA CA

4 Al-D Dee .JZone6AtfOS -7050 Dat0a 76201U .0-OI .0-211 .0-2I .fF0 ] A1Fn RA-3li ~F~ ICll i njlI~ns~~I0wl ~ rn~I niu,1 ffCAIhtAftM CTA-

79
10
11
12
13

14
15
16
17

18is
20
21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
S9

40
41

I
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CVP-2003-00018
Rev. 0

CALCULATION SHEE7
Bechtel Maotord Inac-

.D Jaqume
117-DR Cleanup Veification
117-DR 96% UCL Calculation

2 apSIS sample
AaNumber - Date

S Samplng
- Area -

4 A. Al

71 AS * JOB WiG I

. pC-ig

Date
Job No. 22192

-233/234 U-2
pCI a MDA - p!Cigq

CalC. No.
Checked by:

08-Au-2003 -6.50-021U 2.DOE-Cl .30-01 000E+00 U 2.10E-01 1 SA7-O
08-Aug-2003 - -:0E-L2 $00E- j 4.l9- 1.60E-01 5.20E-02 U 2.00-i 6.OIE,01
0O-Auo-2003 6.00-03U 2.80E-01 4.23E-01I 1I60E-1 .10E-02 U 2.00E-01 I 29-01

I -7.60E-02 I U I 2.90E-01 I 6.19E-01 I - I 1.60E-01 LP.00E+00 I Ut 1.90-01 I 6.10-01 1

105DR-CA-V0001
J.E. Thomson

F1ev. Noa.:
Date

SheetNo.: 7otl

Arsenic I Barium - - Cadmium _ I Chromium (total) I Hexavent Chromlm- - mE;a
1.DAI mg/kg |- PCL. I m 1/kg 0 1 POL mg/kn 0 POL 4mg/kg .P . mgik. 10 POL KI/kO P'L

10
.1 1.60E-01 2.2E+00 4.2-01 1 525E+01

4.2E-01 .3.1E+00I .9E-01E4..1E-0t 3.9tE+to 1.9E-01

9Statistcl iomputat iInputOata------ -.
10. Composite - HEIS Sample Sr-90 11-233/234. U-235 U-238 Arsenic Barium Cadmium Chromium (total) Hexavent Chromium Lead
11 Point Number Datep V .. - / rpC -- ma--mntgl mgfkmg/k
12 Al J JWJ4 and JOOWJB 00-Aug-2003 465E-02 . 55E-01 20-02 6.24E-O 2. S.E+9.5E-02 1:E - 2.1E01 4.1E+00
13 A2 . J0DWJ6 - 00-Aug-203 6.00- 4.23E-01 5.10E-02 . 529-01 ]2£E- 6 6+01 1.6-01 82E+00 215-01 37E
14 AS- JOOWJS . 08-Au-200$ -7.60-02 6.1901 0.00E-.O 5.16-01 2.2E+00-- 58501 2.1501 9.9E+00 -I2EE-01I-- 3.9E+00
15

-16 Statistical Cgimputations ---- --- ----

17 - -- Sr-9 - U-233/234 - 03 U-238 Arsen!E_ Barium Cadmilum- Chromium (total_ Hexavent Chromitur Lead
--.- Iiinucid data set Use Radionudie data set. Use Radionuclide data set. Use adioim--We data set. Use Small Data Se Use- Smal Data Set. Use Smal Dae Set. Use Small Data Set. Us>5D% Below Detection. Small~Data Set. use

1IS gtaisiral vaue based an nonparameric -stat nonipatametric z-stat nonparamneric z-slot - nonparameid z-ata -nonipa-Mret2-sta. - - onparametric -stal. nonpayrmelrikz-sal. noipa.. meirc: -sta . Deaub toMaximum Value nonparametric Z-8tat.

20 -- - % Detection limit 100% to1,/% - 0% -(r%/% %0%- 100%k- 0%-
21- mean I EG2 .1E-01 2.57E-62 I 5.56E-01 2.215+0)- 5.7E+01 1'OE-01 9.4E+00 R.IE-01 E0
22 -at. cdev, .5F-02 981EF-2 256E-02 - .08-M I 23E=-O11.2E+00 S.BE-02 - .IE+GO -2.9E"3 -1,SE-01

23-- Z-stafisic 1.645. - 1.646 1.645 -645 1.45r 1.645- - 1.645 1.646 1.645 -1.845

24 *S95%UCLtOnnea 610E-04 6.12E-01 4.99E-02 6.12E-01 2.4E+005.8-E+01 2.1E-01- 1DE+01 ____ 2.E-01 .4.1E+00

28 m-S a x value 6.E -G36.19E-01 52E0 ,7 -1264- +FO12I-0 .E0142E j42

27 Beckroud NA -1 011 1 1 -NANANA..ANA- NA-
28 retisicalvaleboveackround. 61 04 0 B -B 0 <G)4E+ 6.8+1 2.101 . . E401 42E__44.2+1

29
Background -- Background- Background - Background-

GW/River Background -GW/River GW/Rivtr River GW/River
so Most Stringent.Cleanup Limit for nonradionuclide and RAG Type . 20:0 Protection 132.0 GW Protection 0.61 Protection 18.S Protectin 2.0 Protection 10.2 Protection
31 WAC173-3403-PART TEST
32 . 95% UCL > Cleanup Limit? NA NA1-NA NA NA -NA
33 >10% above Clearnup Limit? -I- . . NA NA NA A NA A . - NA

34 Any sample > 2X Cleanup Limit? NA NA NA- NA- NA NA-
35-- ----
36
37 NON-PAD SUMMARY Since arsenic was not Since barluik was not Because cadmium was not Since chromium was iot Since hexavalent chromium

-6detected above background. detected above background, detected above background detected above background, was not detectedIn any of eboveaWckground. tee
.39 WAC 173-340 3-Part-Test Compliance: the -part test is not the 3-panI test Ia not the S-pan test is not . the 3pan teat is nI the Verification sMples, the pf tes Is totalcue
40 calculated. calculated. calculated. calculated. . .- part lest is not calculated.

-11
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CALCULATION SHEET

l.D Jacoues -

117-DR Cleanup VerIficatlon
117-DR 95% UCL Calculation

Dat t a _1
Job No. 22192

Calc. No.
Checked by:

105DR-CA-VO O I
J.E. Thomson -5

- JO0WJ6 I 08-Aug.03 I8240I I20.2 I180 II100 -80 II33-tI6O.2IU O-~I3040

Rev.- No.: 1
Date

Sheet No.: 11o110I

[ 7 1&01 I

Statslical Computation Input Data -I- - - - -
Copoie - HIS- Opie L"bhdu Mcry -elim lv Sodium

Point TNumber Date - - mg/k

A2 JOOWJS O8-Auo-2003 - . 1.OE+0t SOF--OS&0 - .&1-400 ,E0
AS JOWJS - 08-Aug 2003 8.E+00 5.0±03 1 4.0&02 306.02

Statistical Cormpuations - - - - - - - -
- Lithium Mercury Selenium Silver - Sodium

SmallDataSet Use >50% Below Detection. >50% Below Detection. >50% Below Detection. Small Data Set. Use
Statistical value based on nonparametric ,-stat. Default to MaximonnValue DelaulltoMaximumValue Defaut to Maximum Value nonparanetric z-stat.

N .. 3 3 3 3 1 1 13 1 a I
%<DeectionlHimit 0% 100% - 100% 100% - laid 0%

.-- mean 9.0E+ 00 S.EE-O . __.___1 - . 3.98-02 - .- 3.3E+02 ____

$t. dey. .2E-0 |1.48.03 - 1.2-02 1.4603 6.0E+01 - -
Z-statistlc 1.645 16,5 1.646- 1.645 1.645

95%UCLonm'1n0 9.9E+00- 7.2&03 1.6E01 E4.1&02 3.9E02
-- m value. 1.1OE+07 2.0E-02 3.&01F - ._ 8.0802 4,.02

Statistlcalvalue 9.9E+00 2.0E-02 - 3.E-l 8.02 3.9E+02 - -
Backgrou NA NA --- NA NA - NAStatistcall value above backgrOund 9.9E.00 - t~2 - 3.3E-1 8.0 .02 E.+02 -

Background Background - Backgrouni
GW/River GWf/lvr- River

Most Stringent Cleanup Limit fo, nonradionuclide and RAG Type NA Backgound 0.33 Protection - 1.0 Protection - 0.73 Protection NA Background
VWAC 173-34D 3-PART TEST----
S- 95% UCL s Cleanup Limit? NA NA NA - - NA NA

> 10% above Cleanup LiMil? NA NA NA NA - NA
Any sample> 2X Cleanup Limit? NA NA NA NA A

NON-RAD SUMMARY There are no cleanup SImits Since mercury was M Sn selenum as not Since silver was not There are no cleanup limits
for lithium. Since lithium was detected above background, detected above background, detected above background, for sodium. Since sodium

WAC 173-340 3-PardtTest Compliance: not delecled above - the 3-part test is not t - l not . ae -antest is not was not detected above
background, the 3-part test calculated. calculated. calculated, background, the 3-parttest

- Is not calculated is not calculated.

Bechtel hanlord.nc.

Originator
Project
Subject

1

3 117-DR Deep Zone Data - - -
2 Sampling .SES sample - Lithium me1cury - Selenium Silver Sodium
3 Area Number Date - mi P g- POL mk I PL
4 A, JDDWJ4 08-Au-2003 8.7E.00 2.OE-02 -I 2.- U 02.0&.02 2 7.0-02 3.0+02 6 -01
5 Duolicate of JOOWJ4 JODWJB 08-Aug-2003 gqJE+0 2.9 2202 . 01 8.002 U O.E-02 2.02 7.3101
6 A2 . 0 J.WJ5 -Auo-2003 W.!E+LI42.0E-Q2 -. 4.02 .1 .&. .& +

4

50

1

2

3
24
5

:6
.7

?13
|9
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CALCULATION SHEET

Originator I.D Ja tues -
Project -117-DR Cleanupye, tirn-.
Subject 117-DR 95% UCL. Calculation

Spot/Djplicate Analysis: -

Date
JobNo.: 2219

Colc. No-:
Checked by:

105DR-CA-VGO1

J.E.Thomson -2

nm Bechtel Hanford. Inc.

1
2
3
4

5

6

7
8
9.

-10

it

12
Is

C-99

Rev. No.:
Date: -. 9/Of/ 0

StteetNoA Ot10
Sample Am-241 I C-14 1 Cs-iS? COSO Eu-152 Eu-5 EuU3IS Pu-2308 P0.2391 0U2313f-3Area~~~ l4i~meU O DA I ul1 0 1MM C 1 M C M C MDA 0~r 1DA 1L 0D MD Uy 15 1D uD a MD 40 M.0W MD3/U234A U M

Shallow Zoet Results: mb pA AA 4 PDA C0 - pCA MD pCV. 1D 1 E I I.. I -I Una I I n I DA- C -MDA

0At toWJ0 I. 00 U 1.70E-01 .67E-01 U 3.10E+00 1Q.90E-2 190E-02 2.00E-02 U 2.00E-02 4.80E-02 U 4.80-02 6002 U 690-02 710E-02 U 7 10E-02 7.04E-01 U 2.60E+0 3.70E-02 U 1280-01 000E+00 .i J2.8OE-01 -1.90E-2 U 2.90E-1 494E-01J 1.50E-01 2.40E2 UJ1.01
- .00E 00 U I 2 00 .00 U 2-0E+00 402.02S0 E-0 2 60-02 U 2.60202 6.OOE-02 U I600E-02 8.90E-02 U .90E-0215.40E-02 U 5.40E-02 1.12E+00 U .80E+00 -4.90-02 U 370E-01 .0000 U 1370-01 4.60E-0 U 280-01 459-01 I 1.0E-01 0.00E+00 U 2.20E-01

-os JIWJ H.lE-l U 1.22&E1 11E0 U 7..3E-01 U.98E12 U 2.781E-?2 -4.12E-04E011 U1.8-22.EE-02 9.-83E-E02 82 5.3E33E.02-2 25E00 -5,9+0 .0+0 17-20.0+D .7E0 .6E0U .4-0 8E-1 82E0 .8E0 53E0- H - - - - F- - I - - I - - - ----........

IDwatpZone Results:----- ---

A s JjW4 u7.0p _ U I _00&02 U 780-0 64-01 U 2.40E00 4.50E02 U 4.60E-02 30E-02 U 4.30&-02 8.E-02 UJ 88022 1.ME-01I U I50E-01 9 .70E-02 U 19.70E-2 446E-01 U 2.502+00 1.06E-01 U 410-01 5.30-02 U I4.10E-01I-50E U 2902-011530-01 --. 70-0110.00+O U 2.10&01
D-pic- - - - -- - - - - -- - - - - - -- - - - - - - - -

.J 2&02 U 2.10E-01 1.66E+00 U 2.90E+00 500E-02 U 5-00E-02 4.50E-02 U 4.50E-02 9202-02 U 9202-02 140-01 U 1402-01 P.OE-02 1980E-02 172E+00 U 3.602+001470202 U 360E-01 000200 U l3.60-1--2.80E-2 U 3.00-0 4 94E-01 1.60-01I S.20E-02 U J 200201
U 6. 4.-02 6E-02 U 7 2E-01 369E-02 1.71E-02 356E-031 U 1.67E-02-1.62E-02 U 362E-02-3.00E-02 U 487E-02 462E-02 U 4.67-02 4.34+00 U 6.17E00 OOE 0 0 U 7.11-02 525E-03 U 26E01200E U 1.37E-01668E-l 718E02 -02 U 202

Shallow ZoneAnalyss: - - - - - -

(TDL- 1 50 0.1 0.1 0.2 0.2 0.1 30 1 -1 1 - . - -- 1
Duplicate ohM No-Sop (acceptable No-Sto (acceptable) No-Stop (acceptable) No-Sto (acceptable) No-St accepble No-Sb ace table No-Sp -ccp able No-$t acceptable) No-Stop (acceptable) No-Stop (acepable) No-Stop (acceptable) Yes (contfnue No-Stop (acceptabe)Au la tes Bot -5T L - - -- - - - - . - - - -- - - - - -- - -- - -- -- -- - - ---- - -- - - -- - -- --- ------ - - - -- - --- -- - - --t NO-StOa (acb-bptable _ _ _ __ _ _Analysis _____________

Analysis M? No-Slop (acepable) No-Spaeble) NStop (acceptable) No-Stop (acceptable No-Stop (ace ptable) : No-St -acc table No-S to acce table NO-Stop (acceptable No-Stop (accepable) No-Stop (acceptable) Np-Sto acceptable) Yes icoinue No-Stop acceptabeSplitBoh5PDL? _---- 
-- No-Stoo (acceptable)

Deep Zone Analysist
- - (TDL)- 1 50 0.1 0.1 02- 0.2 0.1 30 1 1 1 1.Both> MDA? No-Stop (acceptable) No-Stop (acceptable) No-Stop acceptable) Np-Stop (acceptable) No-Sop (acceptable) No-St fcceptabl) NO-Slop (aceptable) No -NS (accetal No-Stop (acceptable) NoSto (accptable)e

Analysis Both >SxTDL? - -No-Sloacceptable)

Both > MDA? No-Stop (acceptable No-Stop (acptle .NoStpaceptable) NoNStop (asepale) NNooStop (acceptable)_ No-Stop (acceptable) No-St No-Slo (acpable) No-Sto (actable) NoStop (acceptable) NoStop (acceptable) Yes (connme) N
Spit Analysis Both SxTOL?. .. ____________________ 

_________ _________ NoSo aotbl)__________RIPD - --- NoStos (acceptable)-

- A blank boa indicates the APD did not need to be calculated. RPD calculation is required when both
samples are greater thanthe MDA and both samples are greater than 5 times the TDL. -34



ameBechtel Hanford. Inc.

Originator.
- Project 117-DR Cleanup Veri& aio n

Subject 117-DR 95% UCL Calculation

I Splt/Duplicate Analysis:
Sample

ArTea .. HltES Number
.2

3
4

5

6

7
-8

10

1 -is

16
17
tO
19
20
21
22.
23
24
25
26
27
28
29
30
31

* 32
33
34

CALCULATION SHEET

Jate: '22192
Job No.: '22192

Calc. No.:
Checked by:

105DR-CA-VO001
J.E. Thomson

S Barium I Cadmium I Chromnlin(tota) IHexavalentChromiumal

Rev. No:-
Date:

StieetNo.: 10ot10

Lead I Lthium ~ Mercury I Selenium I Silver sodium
sng/kg - 01 POL -1 - g/kg I C P0L - - mgtlkg [101 POt.L m m g11 P1 I mRa o PI nggllPLIkg IF0L Vm/e lP PI cntn 0 PL- /lo11 Pt a/e L1P1

i l IU-2738 _1 ~la|0 M.5A
ShallowZone Result-: - - - - -- - - -

Al JOWJ- 6.52E0l 1.50II lE-01 2.70E+0 .80E01- 665E+01 2.00E-02 7.0E-02 4.00E-02 1.17E+01 900.0 E2 4.20E-01 U1 4.20E-t 5.00E+00 1,70E-01 1.0E+1 2.00E-02 1.002-02 U 1OE-02 2.60-01 U) 2.60E-01 7.00-02 U 7,00E-02 329+202 S.40E-01

Duplicate of 50-01 1.80E01 3.10+00 40-01 669E01 2.00-02 190-01 4.02E-02 1.19E+01 1.00-01 420E-01 U 420E-01 500E+00 200E-01 9.90E+00 2.00E-02 2.00E-02 U 200-02- 300-01 U 38.09-02 U 8.00-02 2.87E021 7.40E-01

-n Ja0J 9,18E-011 I1I E-01 I2.60E+00 -12.30E-01 16.80E+ 1 14.30E-01 13.8DE-021 U 13.80& 02 I.49E+01 I 1.80E-0213.60E-01 IU 13Z0 1i5.10F+00 E.0 0112E01 -1720E-01 1170E-021 UJ I7E4 21E0 2E0 .7E0 7E2271E+021- 1,4E0

Deep Zone Resuts: --

Al JWOWJ4 f6.4741 -1.70E-01 2.3E+00 3.9E-01 5.3E+01 2.0E-02 4.E-02 U 40E4)2 8.7+00 90E-02 42E-01 U 4.2-01 3.9E+00 1-.8E-01 -8.7E+00 2.0E-02 I.OE-02 U 2.0E-02 2.7E-01 U 2.7E-01 7.0-e U 7.01-02 3.0E+02 6.6-01

Duprcale or JOWJ 6.01 1 1.0E-1 422-01 U 4-26E01 42E+0 2.02-01 8.9E+00 2.0E-02 1.0E-02 U 1,0E,02 3.0E-01 301-0 8 OI02 U 8.0E-02 2.8E+02 732E-01

SJWK 8.57E-01 7.1E-029-02 3.501 U 3.5-01 4.1E+00 4E-01 1.4E+01 7.3E-01 1.7E-02 U lE-02 2.2E-01 U 2.2E-0 85-02 B 8.E2 2,8E+02 IB 1,5+01

Shallow Zone Analysis: - - - - - - - - - -
TDL 1 10 2 0. 1 05- 5 25 02 10 1 s0

. Both > MDA? Yes (continue) Yes ,continue) Yes (continue) Yes (continue) Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) No-Stop sameptable) No-Stop a tab?. No Stop (acceptable) I Yes (continue)
plyi - Both >TL? - No-Stop (acceptable) - No-Stop (acceptable) Yes (calc RPD) No-Stop (acceptable) Yes (cae APD) - No-Slop (acceptable) No-Slop (acceptable) Yes (cal RPD)

APna-y-is -- 0.60%- 1.7% -1- - -_ - - 14%
Boih, MDA? Yes (continue) Yes (continueoninue No-Stop aceptable) Yes (continue) No-Stop (accepiable) 'Yes (continue) Yes (continue) No-Slop (acceptable) No-Slop (acceptable) No-St aptable Yes (continue)

Split Analysis Both >5xTDL? No-Stp (aptable) No-St.p (acceplable - Yes (calc RPD) Yes (talc RPD) - No-Stop (acceplable) No-So (acceptable) Yes (calc RPD)
-RPD 22% - 7.1% - - - - 19%-

Deep Zone Analyss: - - - - - -
-TDLI, 1 .o10 2 - 0.5 - 1 - 0.5 5 2.5 - 0.2 10 1 1 50 -

Both > MDA? Yes (continue) Yes (continue) Yes (continue) No-Stop tacceptable) - Yes (continue) Nc-Stoo (accepable) Yes (continue) Yes (continue) No-Stop (acceptable) No-Siop (acceptable) N ISt paccaablel Yes (continue)
Duplicate Both >SxTDL? No-Stap (acceptable) No-Stop (acceplable) Yes (talc RPD) - - Yes (calc IPD) - No-Stop (acceptable) No-Stop (acceptable) - Yes (talc APD)Analysis RP D -- 9.1%. - -- 21% -- 6.6%

h> MDA? - Yes (continue) Yes (continue) Yes (continue) No-Stop tacceptable) - Yes (continue) No-Stop (acceptable) Yes (continue) Yes (continue) No-St acceplable) No-Stop(acceptable) No-Stop laccetable Yes icontiue -

Split Analysis Both >SxTDL? No-Stop (acteptable) No-Stop (acceptable) Yes (talc APD) - - Yes (cale lPD) -Np-Stop (occeplable) . No-Stop (acceptale) Yes (Cale RPD)
RPD - - - 20% 17% - - - 5.9%

* A blank box Indicates the RPD did not need to be calculated. RPD calculation Is required vhen both
- samples are greater than the MDA and both-samples are greater than 5 limes the TDL.

CVP-2003-00018
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Project Title 117-DR Cleanup Verification Job No. 22192
Area 100-D Area
Discipline Environmental *Cale. No. 105DR-CA-V0002
Subject 117-DRRESRADCalculation
ComputerProgram RESRAD Program No. Version 6.21

Use or this calculation by persons who do not have access to all of the pertinent facts could lend to inconect conclusions or
assumptions. Before applying this calculation in your wvok this calculation must be thoroughly reviewed with appropriate
and authorized Hanford site ERC personnel. Without this review. the ERC cannot assume any responsihility for the use of
these calculations.

Committed Calculation ZI Preliminary El Superseded fl

*Obtain Calc. No. from DIS
DE01-437.03

Rev. Shet N"nbers Originator Checker Reviewer Approval Date

Cover - Ip-
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1. D. Jacques S. W. Clark LW. Golden K. J. Koe er

* ~ I /17 3c . J .\t 
L V

SUMMARY OF REVISION

Errors were discovered in the formulas in the 117-DR 95% UCL Calculation (15DR-CA-
VOQO 1) for calculating the Shallow Zone 95%UCL on the mean for the following non-
radioactive constituents: arsenic, barium, cadmium, lead, lithium, and selenium. The
computational errors were corrected in the 117-DR 95% UCL Calculation which resulted in
different statistical values above background for each of the constituents. These values were
changed on table 3 of this calculation brief. The changes did not affect the RESRAD run
because none of the non-radioactive constituent values were carried forward to the RESRAD
calculations. The changes affected only page 3 of this calculation brief.

January 2003
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- Bechtel Hanford, Inc. CALCULATION SUMMARY
Originator: . D. Jacques m.A Date: 10-31-03 Calk.No.: 105DR-CA-V0002 Rev.: 0

Project: 117-DR Clenup Verification Job No: 22192 Checked: S.W. Clark - Date: LO / ta

Subject: I 17-DR RESRAD Calculation Sheet No. Iof 6

1 PROBLEM STATEMENT:
2.
3 Calculate the soil and groundwater concentrations, dose, and risk contributions from remaining
4 radionuclide contaminants in the vadose zone soil at the 117-DR Exhaust Filter Building
5 remediation site over a period of 1,000 years.
6
7 REFERENCES:
8
9 1) Cleanup verification data from 117-DR Cleanup Verification 95% UCL Calculation,

10 Calculation No. 105DR-CA-VOOO1, Rev. 0, Bechtel Hanford, Inc., Richland Washington.
-11 2) Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP),
12 DOE/RL-96-17, Rev. 4, U.S.. Department of Energy, Richland Operations Office, Richland,
13 Washington.
14 3) Sampling and Analysis Planfor the 105-F and 105-DR Phase I Below-Grade Structures and
15 Underlying Soils, DOE/RL-99-35, Rev. 1, U.S. Department of Energy, Richland Operations
16 Office, Richland, Washington.
17 4) Radioactive and non-radioactive contaminants of concern from the 117-DR Exhaust Filter
18 Building Proposed Additional Soil Sampling and 1720-HA Arsenal Removal/Disposal
19 Summary, CCN# 106839, April 2, 2003, Bechtel Hanford, Inc., Richland, Washington. For

- 20 the purpose of these RESRAD calculations, the radioactive contaminants of concern (COCs)
21 are americium-241, carbon-14, cesium-137, cobalt-60, cesium-137, europium-152, europium-
22 154, europium-155, nickel-63, plutoniumn-238, plutonium-239/240, strontium-90, uranium-
23 233/234, uranium-235, and uranium-238. The nonradioactive COCs include arsenic, barium,
24 cadmium, chromium (total), hexavalent chromium, lead, lithium, mercury, selenium, silver,
25 and sodium.
26 5) RESidual RADioactivity (RESRAD) computer code, version 6.21, to calculate compliance
27 with residual radioactivity guidelines, developed for the U.S. Department of Energy by the
28 Environmental Assessment Division of Argonne National Laboratory, Argonne, Illinois.-
29
30 SOLUTION:
31
32
33 1) Separate RESRAD runs were performed for the relevant vadose zone soil horizons (shallow
34 zone and deep zone). Table 1 shows the elevations (NAVD'88) and dimensions of each soil
35 horizon. The shallow zone was chosen as the sidewalls of the excavation to 4.6 m deep
36 (from the backfill reference elevation of 143.1 m to an elevation of 138.5 m). The deep zone
37 is the remaining portion of the vadose zone from 4.6 n below ground surface to groundwater
38 (elevation 118.6 i). The total-plan view area of the excavation was used to conservatively
39 estimate the site area input parameter for each soil horizon. Attachment I shows the
40 dimensions of each soil horizon and the contaminant pathways considered for dose, risk, and
41 groundwater protection.
42
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Bechtel Hanford, Inc. CALCULATION SUMMARY
Originator: 1. D. Jacques Al Date: 10-31-03 Calc..No.: 105DR-CA-V0002 Rev.: - 0

Project: l7-DRCleanupverification obNo: 22192 Checked: S.W. Clark .... Date / co
Subject: 117-DR RESRADCalculation SheetNo. 2 of 6

1 Input factors for each run are shown in the "Summary" section of the RESRAD "Part 1:
2 Mixture Sums and Single Radionuclide Guidelines" printouts in the Attachments to this
3 Calculation Summary.
4

Table 1. Dimensions and Elevations of 117-DR Soil Horizons

RESA R Vadose Zone Upper o Thickess
RERDRnI# Horizon El3evation Elevation (in) s

I (in) (in)
I-Radionuclides Shallow Zone .143.1 138.5 4.6
2-Radionuclides Deep Zone 1385 118.6 19.9

.5
6 2) The year where the peak dose (or concentration) occurs from each individual COC and layer
7 is determined by a preliminary run. This year is then added for all horizons for the final
8 RESRAD runs. For the direct exposure pathways (i.e., soil ingestion and inhalation and
9 external radiation), the peak year occurred at year 0 (the present, year 2003). For the water

10 dependent pathways (i-e., drinking water and food ingestion) the peak years were year 7.2 for
11 cobalt-60, year 42 for cesium-137 and strontium-90, and year 138 for nickel-63. The 7.2,
12 42, and 138-year time periods were included in all of the RESRAD runs.
13
14 METHODOLOGY:
15
16 1) The relative individual Pu-239 and Pu-240 activities were calculated from the combined Pu-
17 239/249 results reported. The calculations were perforned in accordance with Calculation
18 No. OI00B-CA-V0013. The relative activities for Pu-239 and Pu-240 were calculated by
19 multiplying the cleanup verification value for Pu-239/240 by 0.807 and 0.193, respectively.
20 Table 2 shows the results from this calculation.
21

Table 2. Conversion of Pu-239240 Activity to Relative Pu-239 and Pu-240
Activities

RESRAD Vadose Zone Pu-239/240 Activity Pu-239, (pCi/g) Pu-240, (pCi/g)
Run # Horizon (pCi/g) (0.807 multiplier) (0.193 multiplier)

I Shallow Zone 0.0245 0.0198 0,00473
I Deep Zone 0.0189 0.00452

22
23 2) Runs of RESRAD Version 6.21 were completed for the vadose zone using the radionuclide
24 concentrations shown in Table 3. RESRAD numerical output reports for dose, risk, and
25 concentration for the shallow and deep zones are presented in the Attachments to this
26 Calculation Summary. Shallow and deep zone concentrations of nonradionuclide COCs are
27 included in Table 3 for evaluation of their potential to affect gioundwater or the Columbia
28 River. However, the concentrations of all nonradionuclide COCs are less than the remedial
29 action goals (RAGs) from the RDR/RAWP or less than background levels so no evaluation is
30 necessary.
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Tabe 3. Cieanup Verification Data Set
Radornc~i~ C~aShallow Zone Deep zoneRadlonuclidO COCs- .o Radidntclede Actiity, pCi/%

Am-241 3.31E-02(U) 9.08E-03 (U)
C-14 9.27E-01(U1) 1.12E+00(U)

Cs-137 5183-02 - 4.59E-02
Co-.60 146E-02 (U) .2.19&02 (U)

Eu-152 3.26E-02 (U 4.46E-02(U) -
Eu-154 4.72E-02(U) 7.11IE-02 (U)
Eu-155 4.2-02(U) 5.42E-02 (U)
Ni-63 -LOSE+00 (U) 1.63E+00 (U
Pu-238 -24-02 (U) 7.59202(U)

Pu-239/240 - 52A -02.(U 2,34E2-02 (U)
Sr-90 -3.00-03 (U) 6.10&04 (U)

U-2331240 0 (<BG) 0 (__ BG) C
U-235 0(<B)(U) 0 (<BG)(U)
U-238 0 (<BG)c 0 (<BG)

Nonradionuclide COCs Nonradionuclide Concentration, mglka
-Arsenic 2.9E+00 . 2.4E+00 -
Barium 6.5E+01 5.8E+01'

Cadmium 1,9-01 2.lE-01
Chromium (total) LIE+01 i.0E+01 -

Hexavalent Chromium, 4.2&01.(U) 4.2E-01 (U)'
Lead 6.52+00 - 4.IE+0't

Lithium 1.2E+01' 9.9E+00
Mercury 2.0-02 (U) 2.0E-02 (U)c'
Selenium 3.02-01 (U) 3-01 (U).

Silver 3.02-02 (U)c 8.0-02()
Sodium 4.OE+02 39E+02

The Shallow Zone and Deep Zone concentrations ae forn the 117-DR 95% LCL Calculation. Calculation No. 105DR-CA-0001
Rev. 0.
Valuevas not input into RESRAD because the concenmtion is less than zero.

'Value was net input into RESRAD because the conceMration is below RAGs, below Hanford Site background, below Washington
- State background, or because the analyte was not detected in cleanup verification samples at the indicated PQLs.

S (U) = All analyticsEsesulis for the data set were below hboratory detection limits-
(<BG) lMs ttan backeoun.-

2
3 RESULTS:

1) Radionuclide "All Pathways" Dose Rate:

1) The "all pathways" (maximum) dose rates are shown in Table 4. The maximum total all
pathways dose rate of 1.20 mrem/yr occurs at year zero (2003) (principally from the shallow
zone). The maximum deep zone doserate of 9.35 x 10' mreni/yr occurs in year 138.
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Table 4. All Pathways Dose Rate (mrem/yr)

RESRAD Vadose Zone "All Pathways" Dose Contributions in mrem/yr at Each Time Slice (yr)
Run# Horizons o 1 3 7.2 15 42. 138 300 1000

I Shallow Zone 1.20E+00 7.48E-01 5.47E-01 4.15E-01 2,71501 1.02F-01 3.141-02 2.07E-02, L24E-02

2 Deep Zone l1j6E-05.3.67E-05 8A9E-05 1.77E-04 3.27E-04 6.72E-04 9.35E-04 7.14E-O4 .51E-04

Total thwy) Dose 1 .20+00 7.48E-01- 5.47E-0I 4.15E-01 2.72E-01 1.3E-01 3.23E-02 2 145-02 1.26E-02

2) Radionuclide Excess Cancer Risk

The radionuclide excess cancer risk results are shown on Table 5. The maximum risk
(4.26 x 10 5 ) occurs t year 0 and is primarily from shallow zone soils.

Table 5. Radionuclide Excess Cancer Risk

RESRAD Vadose Zone Excess Cancer Risk at Each'Time Slice (yr)
Run# Horions 0 1 3 7.2 15- 42 138 300 1000

I Shallow Zone 4.26E-05 2.10E-05 1.24E-05 9.07E-06 5.68E;06 1.76E-06 2 A8 -07 6.22E-08 2-61E-08

2 Deep Zone 9.04E-09 9.58E-09 106E-08 1.26E-08 1.59E-08 2.34E-08 2.83E-08 1.85E-08 1.255-09

Total Excess-Cancer Risk 4.26E-05 2.10F-05 1;24F,05 9.08150 5.70E-06 1.78E-06 2.461-07 8.07E08 2.73E-08

3) Radionuclide Groundwater Protection

The radionuclide concentrations in groundwater calculated by the RESRAD model are

summarized in Table 6. Only concentrations are presented here. Cesium-137, cobalt-60, nickel-
63, and strontium-90 were calculated to reach groundwater in the 1,000 years of the RESRAD
model run for the vadose zone. These radionuclide contaminants reach groundwater at
concentrations below the RAGs.
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Table 6. RESRAD Estimated Groundwater (Well Water). Concentrations.

Vadose Groundwater Concentration in pCi/L at Each Time Slice (yr) RAG from
Radio-- Dnuie Zone -RDR

A Hodon 0 1 3 7.2 15 42 138 300 1000 (Pci/I)
-- m-241 Total 0. 0 0 0 0 0 0 0 0 1.2
- U-14. Tota 0 0 0 0. 0 0 0 0 -0 2,00 -

SZ 0 o0 0 0 0 { 0 .0 0 0
Cs-137 DZ 0 B.16Eo4 .31 4 7 20E44 1.25E-03 T.8s 6.2E-04 3.45&05 1.0E-] 6n 6 -

Total 0 1.16E4 .3lE4 7.20E 1.25E-03 SE-3 72 04 345E-05 l.0E-I _

SZ 0 0 0 .0 0 0 0 0 0
Co-60 DZ 0 -44E-05 1.14&04 LsEf 1.18504 9.45-06 1.02E-10 1.24E-19 0 TOO

-Total 0 4.94EO5} I.14&-04 I.5aE-if4 1.185-04 9.45E-06 1.02E-lU 1.24E-19 0 .
E-152 Total 0 0 0 0 0 0 0 0 0 200
Eu-154 Total 0 0 0 0 0, 0 0 0 0 60

- Eu-155 Total 0 0 -. 0 0 0 0 .0 0 0 600
SZ 0 0 0 0 0 0 0 0 0

Ni-61 DZ 0 I92E-02 5.69E-02 132E-01 2.61E-01 6.OOE-01 9.84E-01 6.61E-01 4.96E-03 50
Total 0 1.92E-02 5 69E-02 I.325-01 2.61E-01 6.OOE-O1 .9.845-01{ 6.61E-01 4.96E-03

Pu-238 Total 0 0 0 0 0 0 0 0 0 1.6
Pu-23912 40  Total 0 0 0 0 0 0 0 0 0 1.2

sZ 0 0. .0 0 0 0 0 0 0-
Sr-90 DZ 0 1.12E-05 3.20E-05 6.95E-05 1.20E04 1.77E-04 5.90E-05 2-49E06 138E.13 8

Total 0 1.12E-05 3.20E-05 6.95E-05 1.20E-04 1.77E-04 5.90E-0 2-49E-06 1.38E-13
1 -
2-

4) Nonradionuclide Groundwater Protection

The nonradionuclide COCs associated with this site are present at concentrations below the
applicable RAGs for direct exposure and groundwater protection.

CONCLUSIONS:

" The maximum total dose rate for the 117-DR Building site is 1.20 mrem/yr and occurs at
year zero (year 2003). Maximum total dose rate at year 2018 is 2.72 x 101 mrem/yr
Maximum total dose rate after 1,000 years is 1.26 x 102 mrem/yr-

" The dominant pathways for the dose rate at the year of maximum dose are direct external
exposure and plant ingestion.

o. The primary radionuclide contributing to the dose rate at the year of maximum dose is
Carbon-14 from the plant ingestion pathway.

* None of the 117-DR Building site COCs are projected to exceed remedial action goals
(RAGs) within the 1,000 years of the RESRAD evaluation.

* Maximum total excess lifetime cancer risk (4.26 x 10~5) occurs at year zero and is primarily
contributed from the shallow zone. Maximum total excess lifetime cancer risk at year 2018
is 5.70 x 10-6: Maximum total excess lifetime cancer risk after 1,000 years is 2.73 x 10-
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e Of the contaminants of concern, cobalt-60, cesium-137, nickel-63, and strontium-90 are
calculated to reach groundwater within the 1,000 years of the RESRAD model rnm. These
radionuclides reach groundwater at concentrations significantly below the RAGs.

ATTACHMENTS:

1. Graphic showing 117-DR Cleanup Verification Model (I page)
2. RESRAD Output 117-DR - Shallow Zone (Run #1), Part I: Mixture Sums and Single

Radionuclide Guidelines (31 pages)
3. RESRAD Output: 117-DR - Shallow Zone (Run #1), Part III: Intake Quantities and Health

Risk Factors (50 pages)
4. RESRAD Output: 117-DR- Shallow Zone (Run #1), Part IV: Concentration of

Radionuclides (19 pages)
5. RESRAD Output: 117-DR - Deep Zone (Run #2), Part I: Mixture Sums and Single

Radionuclide Guidelines (31 pages)
6. RESRAD Output: 117-DR - Deep Zone (Run #2), Part III: Intake Quantities and Health Risk

Factors (50 pages)
7. RESRAD Output: 117-DR - Deep Zone (Run #2), Part IV: Concentration of Radionuclides

(19 pages)
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117-DR Cleanup Verification Model
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117-DR Cleanup Verification Job No. . 22192
J00D Area
EnTironmenta CaltN. 105DR-CA-V0003
117-DR Filer Building Comparison to DriuikigWater Standards Calculation Brief
Excel Program No. Excel 97

Use of this calculation by persons who do not have access to all of the pertinent facts could lead to incorrect conclusions or assumptions. Beo
applying this calcilation in your work, this calculation must be thoroughly reviewed with appropriate and authorized Hanford site ERC
personnel. Without this review, the ERC cannot assume any responsibility for the use of these calculations.

ConunittedCaculationX -- Prenmiary Superseded
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117-DR Cleanup Verili ation Job 22192
117-DR Filter Building Comparison to Drinking Water Standards Calculation Brief

Cale. No. IOSDR-CA-VO003
Checked S W. Callison 57:C

Rev. No. 0
Date c:, :

Sheet No. 2 of 4

I Comparison of the summed concentrations for each alpha emitting radionuclide to the 16 pCIL limit In 40 CPR 141A5 and 1/26th of the DCG from DOE Order 6400.6.
2 Data derived from RESRAD modelling.
3
4

5
6
7
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12
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C)
-L

-k

Time (years) Exceeds 1/25th of Year of
Radionucide DCG Exceeds Peak Peak

0 1 3 7 15 43 140 300 1000 16 PCUL? (pClL) DOG? Cone. Cone.

Am -241 0 0 0 0 0 0 0 0 No 1.2 No 0.00E+00 NA

Pu-2SS 0 00 0 0 0 No 1. No OOE+O0 NA

Pu-239/240 0-0-0 0 0 0 No i.6 No a.ooE+00 NA
| - - |J

0<

00
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1. D. Jacques Date 4/ 0 03 ColeNo. IOSOR-CA-V003
117-DR Cleanup Verification Job21TOT2 . Checked S.W.Callison 5,c/.c-
117-DR Filter Building Comparison to Drinking Water Standards Calculation Brief

Rev. No. 0

Shoot No. 3 of 4

1 Comparison of the summed concentrations for each radionuclide to the GW MCL-
2 Data derived from RESRAb modelling, units are pCIL.
3
4 | Time(years) - MCL Exceeds Peak Year of
5 0 1 3 7.2 18 42 138 300 1000 MCL? Conc. Peak
6 -

7 C-14 0 0 0 0 0 0 01 0 2,000 No 0.00E+00 0
8 - -
9 Cs-137 0 1.46E-04 3.31E-04 7.202-04 1.25E-03 1.88E-031 6,72E.04 34E-05 1.08E-11 60 No 1.88E-03 42

10 -1 - 1 _ _I__IIII
1 Co-60 0 4.94E-05 1.14E-04 1.58E-04 1.18E-04 9.45E-06 1.02E-10 1.24E-19 0 100 No . 1.5RE-04 7.2
12 . . -
13 Eu-152 0 0 0 0 0 0 0 0 0 200 No 0.00+00 0
14 1 -

0 5 Eu-154 0- 0 0 0 0 0 0 0 0 60 No 0,00E+00 0
16 - --__ _1_1

17 Eul 5 0 0 0 0 0 0 0 0 0 600 No 0.00E+00 0
18 -

19 NI-3 0 1922-02 6.692-02 1.32E-01 2.611E-01 6.00E-01 9 84E-01 6.61E-01 4.96E-03 50 No 9.84E-01 138

21 Sr-9O 0 1.12E-05 3.20E-05 6.96E-05 1.20E.04 1.77E-04 5 902-05 2.49E-08 138E-13 8 No 1.77E-04 42

22
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APPENDIX D

PROPOSED CLOSURE PATH FOR THE REMAINING
PORTION OF THE 105-DRILSFF EXHAUST TUNNEL
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Proposed Closure Path for the Remaining Portion of the 105-DR I LSFF
Exhaust Tunnel

Background

The Large- Sodium Fire Facility (LSFF) is a Resource Conservation and Recovery Act of 1976
(RCRA)-permitted waste treatment, storage, and disposal unit (TSD), which was operated from 1972
to 1986 under RCRA TSD Permit No. T-1-1. The LSFF was used to study the fire and safety aspects
associated with sodium and other alkali metal fires for application to liquid metal reactors. The LSFF
occupied the former supply/exhaust fan room of the 105-DR Reactor Building and used the 105-DR
Reactor Building exhaust system, which includes the 17-DR Filter Building, exhaust tunnels, exhaust
stack, exhaust stack sampling building, and exhaust stack sampling building drywell.

To ease management of closure activities, the TSD was divided into seven "subunits." Four of the
seven subunits are already closed These subunits include the exhaust fan room, small fire room ;
large fire room, sodium handling room, and an office area (122-DR-1:1); the gravel scrubber (122-OR-
1:3); the 116-DR-8 Crib and associated piping (122-DR-1:6); and the outdoor storage area (122-DR-
It7). Certification of closure for these LSFF TSD subunits is documented in the 105-DR Large sodium
Fire Facility Soil Sampling Data Evaluation Report (WHC 1996).and in a Washington State
Department of Ecology letter regarding closute certification for 122-DR-1 subunits 1, 3, 6 and 7
(Ecology 1996)-

The LSFF Closure Plan deferred the remaining three LSFF TSD subunits (1224DR-1:2, 122-DR-1:4,
and 122-DR-I :5) to the Comprehensive Ennironmental Response, Compensation, and Libiaiy Act of
1980 (CERCLA) Interim Safe Storage (ISS) process (EPA et a. 1998) for the 105 DR Reactor Building
for final closure. These subunits include the. 117-DR Exhaust Filter Building (122-DR-1:4), which also
includes the downstream (post-filter) tunnel between the filter building and the exhaust stack; the
underground exhaust tunnel between the 105-DR Building and the 117-DR Building (100-DR-1:2); and
the 116-DR Exhaust Stack (122-DR-1:5).

Status of Remaining LSFF Subunits

As previously stated, the LSFF closure plan deferred the remaining three TSD subunits to the
CERCLA process, and directed that the subunits be addressed with the 105-DR Reactor Building for
final closure. As such, they were included with other below-grade 105-DR reactor components under
CERCLA for ISS.

With the exception of the deep foundation of the exhaust stack (subunit 5), recent decontamination
and decommissioning (D&D) activities removed subunits 4 and 5. With regards to subunit 2, the upper
exhaust tunnel and approximately the top 3 feet of the lower exhaust tunnel were removed. Before
removal of the top portion, the lower exhaust tunnel was sampled for the radionuclides and lead as
specified in the 105-DR SAP, and met all applicable remedial action goals, as presented in the 105-
DR Cleanup Verification Package (CVP) (DOE-RL 2004).

LSFF Subunit 2 (lower exhaust tunnel)

During a recent review of the CVP for the 2, 4, and 6 LSFF subunits, a question was raised with
regards to the potential residual concentrations of the LSFF contaminants of concern (lithium and
sodium) in the remaining lower exhaust tunnel. As stated above, the exhaust tunnel verification
samples collected during recent D&D activities were analyzed for radionuclides and lead only
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From the 105-DR Large Sodium Fire Facility Closure Plan (closure plan) (DOE-RL 1995), scale
samples from the exhaust tunnel were collected and analyzed for lithium and sodium carbonate in
1987. The 1987 samples were analyzed by Pacific Northwest Laboratories. The 1987 laboratory
report is included as an attachment. The sodium carbonate and lithium exhaust tunnel scale
concentrations are summarized in Table 1.

Table I - 1987 Lower Exhaust Tunnel Scale Sodium and Lithium Analytical Data.
Soluble Alkalinity (as sodium Lithium

Sample Location carbonate) - -

Reported by lab as % mg/kg
1 57% (570,000 mlkg) 7,500
2 62% (620,000 mg/kg) 1600
3 0.2% (2,000 mg/kg) 105
4 63% (630,000 ng/kg) 11000
5 0,4% (4,000 mg/kg) 2,400
6 67% (670,000 mg/kg) 10,000
7 0.3% (3,000 mg/kg) 2,100 -

A sample location diagram from the closure plan is also attached. During the 1987 sampling, scale
deposits were generally identified only on the floor of the exhaust tunnel in areas where the exhaus
changed its flow path.. Scale was identified on the floor of the baffle or plenum immediately beneath
where the exhaust exited theLSFF bum rooms. Scale was also identified on the floor of the exhaust
tunnel immediately below where the exhaust transitioned from the lower tunnel to the former upper
tunnel. The floor of the remaining lower exhaust tunnel is approximately 16.5 ft (DOE-RL 2000) below
the ground surface.

The Washington State dangerous waste designation criteria for sodium and lithium carbonate are
10,000 mg/kg and 100,000 mg/kg, respectively. The lithium scale concentrations are well below the,
dangerous waste criteria. When the rass of the concrete is included into the waste matrix, the
concentration of lithium drops even further.

The analy tial method followed in1987, would not be the same followed today; The 1987 activity
utilized a Soluble Alkalinity test to determine the amount of sodium carbonate present in'the plenum.
Since the Soluble Alkalinity test does not have the ability to differentiate sodium carbonate from other
similar contaminants in the waste matrix, the analytical results are extremely conservative (high). Still,
when using the 1987 results from the soluble alkalinity test as an inputto the waste calculation; the
plenum does not designate as dangerous.

Considering the mass of the remaining concrete and making a conservative assumption that the scale
covers the interior portion of the remaining tunnel at a thickness of 0.64 cm (0.25 inch), the resulting
concrete-scale waste would not be a dangerous waste. The calculated concrete-scale sodium
carbonate concentration is 8,096 mg/kg; which is below the sodium carbonate dangerous waste
designation level of 10,000 mg/kg. The scale and exhaust tunnel sodium carbonate calculation is
attached. Assuming that the scale covers the interior portions of the remaining tunnel ate thickness of
0.64 cm (0.25 inch) is also very conservative. The 1987 investigation identified scale in localized
areas on the floor of the tunnel. Scale was not identified as uniform throughout the interior surfaces of
the tunnel.

In addition, the Washington State dangerous waste designation criteria also requires "a person whose
waste contains one or more toxic constituents must determine the equivalent concentration for the
waste (WAC 173-303-100(5)(bXii))." If the.result is <.001%, the waste is not a toxic dangerous waste.
Using the formula provided in the regulation, the equivalent concentration of the waste equals (=)
lithium (11%/10,000) + sodium carbonate (.8%/1000) =.0009%. Again, this number is extremely
conservative, because the numbers used are "worst case."
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Proposed Closure Path for Subunit 2 (lower exhaust tunnel)

Considering the relatively small amount of scale identified in 1987 and the large volume of concrete
associated with the tunnel structure, the remaining concrete-sclae waste matrix is well below the
lithium carbonate and sodium carbonate dangerous waste designation criteria. On this basis, the
remaining below-grade exhaust tunnel is acceptable to leave in place and should not require
additional sampling or removal to obtain RCRA clean closure.

If there is a desire to remove the plenum, due to the physical constraints, it should be addressed as
part of the final ISS decision for the 105-DR Reactor Buildind. Sthil, since the exhaust plenum waste
matrix is well below the lithium carbonate and sodium carbonate dangerous wastedesignation criteria,
the project should proceed with the RCRA clean closed certification. The cover signature page
documents concurrence with this proposed closure path.

Attachments

Attachment. 1 - 1987 Analytical Data and Sample Location Diagram for Scale Samples Collected from
the Lower Exhaust Tunnel.

Attachment 2 - Sodium Carbonate Scale and Exhaust Tunnel Concentration Calculation
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Attachment 1: Sample Results

t-.

. August 18. 1987

POE/RL-90-25, Rev. 2
03/27/95

OBateue
Pacifk Nonhwet Laboraiorifs
P.O. Box 099
Richbnd, Wajton USA. "I2

376-3564

- - ~~

4hn siglin .' 4$1Thnk jct Ck t (-
W/221T - - L-
Wtinghouse Hanford Company 
P. 0. Boxc 1970 L2.41tN9" ~-'a~1 t~W

Richland, WA 99332 ' C -

Dear Mr. Oiglin-

AMALY&IS OF CLEAUP RESIDUES

All materials had been exposed to air long enough prior to sapling that ny
hydroxtd. had reacted with carbon dioxide of the air to form carbonate,

o14 of 0 .1% Sol ntn-

1 .10.1, 2 s 10.2, 3 9.5, 4 10.1, 5 = 10.1. 6 10.0, 7 9,4

- ,,l,,hln Alkal init Ca dle, -rhnnp+e1

S575, 2 OZ, 3 0.2 . 4 = 63%, 5 a 0.4r 6 67% 7 a 0.3%

Total Iead tnnu)m

-125, 2 - 60. 3 <0.5, 4 -40, 5 1300, 6 * 35. 7 *780

Tota1 tithim tpOM-

1.- 7500. 2 1600, S 105, A 11000, 5 '2400, 6 * 10000. 7 = 2100

Very truly yours-

R. F. Keough

RFItts
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Attachment 1: Sample Location Diagram

1s b, Tt.nc
A

DOE/RS-90-25, Rev. 2
7-27497 0327/95

-A

~io~ coni f 1LAI de a1 4'
zu A, Fire Roonel

5 - -wo~i *q

.. 1s c

-* 7 -

S4 sed P,4

A
4

?K ,c a~fe locccci-r

a

I -y I

A.Npw .g

I
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S

Exhaust Tunnel Sodium Carbonate Concentration

Concrete Contaminated Sodium
Surface Area Dimensions Volume Dimensions Surface Area Volume Carbonate

Remaining Tunnel . .Mass. Concrete Mass Mass.
Components Quantity - Mass .

Length Width Length Width Depth
Surfaces (ft) (ft) (ft) (ft) (ft) (ft2) (m) (ft) (mA) (kg) (kg) (kg)

316 East/West Walls 3 3 84.75 1&5 86.25 15 1.5 3432.4 318.9 5821.9 164.9 396171.1 4865.3 3259.8
316 South Wall 1 1 5 13.5 5 15 1.5 67.5 6.3. 112.5 3.2 7655.5 95.7 64.1
316 Slab 1 1 84.75 5 84.75 5 1.5 423.8 39.4 635.6 18.0 43253.5 600.7 402.4
315 East/West Walls 8 8 10 13.5 11.5 15 1.5 1080.0 100.3 2070.0 58.6 140860.8 1530.9 1025.7
315 Stem Walls 4 4 16.5 9.25 7.5 9.25 1.5 610.5 56.7 416.3 11.8 28325.3 865.4 579.8
315 Slab 1 0.5 1 84.75 11.5 84.75 11.5 1 .5 487.3 45.3< 1461.9 41.4 99483.0 690.8 462.8

Totals . .- 6101.4 566.8 10518.2 297.9 715749.1 8648.7 57946

Assumptions -
- Concrete density = 2402;8 kg/m3
- Thickness of surface contaminated concrete 0.635 cm

Sodium carbonate concentration = 670,000 mg/kg
- Reference drawings: HW72035, HW72036, HW72037

Concentrations ranged from 2,000:mgkg to 670,000 mg/kg.

Exhaust Tunnel Concrete Sodium Carbonate concentration = Sodium Carbonate Mass
Concrete Mass

8,096 mg/kg

C
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CONCURRENCE PAGE

Proposed Closure Path for the Remaining Portion of the 105-DR I LSFF Exhaust
Tunnel

Concurrenc e: U.S. Departm t of Energy Richland Operations Office

w/V7
gnature ate

Washington State Department of Ecology
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